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RECORD OF DECISION 

DECLARATION 

SITE NAME AND LOCATION 

Madison County Mines Superfund Site 
OU3-Madison-Wide Residential 
Madison County, Missouri 
CERCLIS ID #: MOD098633415 

STATEMENT OF BASIS AND PURPOSE 

This decision document for OU3 Madison-Wide Residential (OU3) presents the selected remedial action 
for residential properties at the Madison County Mines Site (Site). This decision was chosen in 
accordance with the Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA), as amended, 42 U.S.C. §§ 9601 - 9675, and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), 40 C.F.R. Part 300. This decision is based on the Administrative 
Record (AR) for OU3. The AR is located at the following information repositories: 

Ozark Regional Library U.S. Environmental Protection Agency 
Fredericktown Branch Region 7 Records Center 
115 South Main Street 11201 Renner Boulevard 
Fredericktown, Missouri 63645 Lenexa, Kansas 66219 

The Director, Division of Environmental Quality, Missouri Department of Natural Resources, concurs 
with the Selected Remedy as presented in the Proposed Plan. This concurrence will be included in the 
AR. 

ASSESSMENT OF THE SITE 

The Selected Remedy presented in this Record of Decision (ROD) is necessary to protect the public 
health or welfare or the environment from actual or threatened releases of hazardous substances into the 
environment. The assessment of the Site reveals the presence of heavy metals, primarily lead, in mine 
waste associated with wastes derived from historical lead mining and processing. 

DESCRIPTION OF THE SELECTED REMEDY 

The U.S. Environmental Protection Agency (EPA) believes the Selected Remedy for OU3-Madison-
Wide Residential, Alternative 2 - Excavation, Disposal, Vegetative Cover, Potable Water Corrective 
Action, Health Education and Institutional Controls, with an estimated present worth cost of $8.5 
million, appropriately addresses the current and potential risks to human health and the environment for 
this subsite. The remedy addresses human health risks through remediation of residential properties 
which includes residence yards, public use areas, child high-use areas, associated right of ways, 
roadways and storm water drainages, to below 400 parts per million (ppm) lead. The Selected Remedy 
also addresses corrective action for potable water at private wells through the reduction or elimination of 
contamination resulting from the presence of mine waste to within safe drinking water standards, in 
addition to providing for health education and institutional controls components. 
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0U3 is addressed by this final ROD which is a continuation of the response actions under the 2008 
Interim ROD (IROD) under which remedial action was implemented in 2009. In addition to OU3, the 
Site also includes six other OUs: 1, 2, 4, 5, 6 and 7. RODs were declared and signed for both OU4 
Conrad Tailings in September 2011, and OU5 Catherine and Skaggs Tailings in September 2012. Both 
are pending remedial action. It is expected that the remaining OUs will be addressed by future RODs for 
remedial action. 

The major components of the Selected Remedy for OU3 Madison-Wide Residential include the 
following actions: 

• Excavate and dispose of lead contaminated surface soil of 400 ppm and above at residential 
properties, and backfill and restore the properties to their original condition. 

• Filtering, treatment, well repair/replacement, provision of an alternate water supply or any 
combination thereof at private wells to reduce concentrations of chemicals of concern (COCs) to 
within safe drinking water standards in potable water affected by contamination from mine 
waste. 

• Health education for all stakeholders at the Site to inform about the risks and ways to prevent 
human exposure to contamination. 

• Institutional controls managed at a local level in the form of a Voluntary Institutional Control 
Program (VICP) to monitor disturbance activities from construction and development, protect 
clean soil and demarcation barriers, and ensure proper handling and disposal of lead 
contamination should disturbance occur. 

• Operation and maintenance (O&M) to ensure the VICP continues to provide the necessary 
protection to the remedy. 

• Five-year reviews to evaluate the remedy to ensure it remains protective. 

STATUTORY DETERMINATIONS 

Under CERCLA § 121 and the NCP, the lead agency must select remedies that are protective of human 
health and the environment, comply with applicable or relevant and appropriate requirements (unless a 
statutory waiver is justified), are cost-effective, and utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent practicable. In addition, 
CERCLA includes a preference for remedies that employ treatment that permanently and significantly 
reduces the volume, toxicity, or mobility of hazardous wastes as a principal element as well as a bias 
against off-site disposal of untreated wastes. The following sections discuss how the Selected Remedy 
meets these statutory requirements. 

ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary of this ROD: 

• Chemicals of concern and their respective concentrations. 
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• Baseline risk represented by the chemicals of concern. 
• Cleanup levels established for chemicals of concern and the basis for these levels. 
• How source materials constituting principal threats are addressed. 
• Current and reasonably anticipated future land use assumptions. 
• Potential land use that will be available at the Site as a result of the Selected Remedy. 
• Estimated capital; annual operation and maintenance; and total present worth costs, discount rate, 

and the number of years over which the remedy cost estimates are projected. 
• Key factors that led to selecting the remedy. 

Additional information can be found in the AR for OU3. 

Superfund Division 
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Record of Decision - Decision Summary 

Madison-Wide Residential - Operable Unit 3 
Madison County Mines Superfund Site 

Madison County, Missouri 

SITE NAME, LOCATION AND DESCRIPTION 

This ROD, the final ROD for the Madison County Mines Site, Operable Unit 3 - Madison-Wide 
Residential, concerns upcoming remedial actions to address lead surface soil contamination at 
residential properties across the Site. It provides background information, summarizes recent 
information driving the Selected Remedy, identifies the Selected Remedy for cleanup and its rationale, 
and summarizes public review and comment on the Selected Remedy. 

This ROD is a document that the EPA, as lead agency for the Site, is required to issue to fulfill the 
statutory and regulatory requirements found, respectively, in Section 117(a) of CERCLA, 42 U.S.C. § 
9617, and in the NCP, 40 C.F.R. § 300.430(f)(4). The support agency is the Missouri Department of 
Natural Resources (MDNR). The EPA plans to conduct the remedial action utilizing funding sources 
that include special account and the Superfund Trust Fund. 

The Site covers Madison County in its entirety and the Mine LaMotte Domain tract in southern 
St. Francois County, Missouri. As a former mining site, it includes any media impacted by heavy metals 
related to historical mining and processing activities and offsetting depositional impacts. The Site is 
located approximately 80 miles south of St. Louis in southeastern Missouri at the southern end of the 
Old Lead Belt where heavy metal mining began in the early 1700s and industrial mining since the 1800s 
(Figure 1). It consists of all areas that have been impacted by past mining practices, human distribution 
and migration of the resulting mine waste. The Comprehensive Environmental Response, Compensation 
and Liability Information System (CERCLIS) identification number is MOD098633415. A citizen can 
use the CERCLIS number on the EPA's website to get information on the Site. CERCLIS is being 
replaced by a new tracking system called "Primavera". A glossary of common Superfund terms is 
included at the end of this document. 

This ROD highlights key information from the Remedial Investigation (RI), Baseline Human Health 
Risk Assessment (BHHRA), Focused Feasibility Study (FS), and Proposed Plan recently released for 
OU3. These and other documents are available for additional information regarding the upcoming 
remedial action in the AR located at the addresses listed below: 

Ozark Regional Library 
Fredericktown Branch 
115 South Main Street 
Fredericktown, Missouri 63645 

Hours: M, W, T, F: 10:00 a.m. - 5:30 p.m. 
Tuesday: 10:00 a.m. - 8:00 p.m. 
Saturday: 10:00 a.m. - 3:00 p.m. 

U.S. Environmental Protection Agency 
Region 7 Records Center 
11201 Renner Boulevard 
Lenexa, Kansas 66219 

Hours: Monday - Friday: 8:00 a.m. - 5:00 p.m. 
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SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Activities leading to current problems: Lead ore was discovered in the area of Mine La Motte (north 
of Fredericktown) by French explorers around 1715. The area was already known to and likely was 
being exploited by local Native Americans. Mining commenced in the early 1720s and continued 
intermittently on a comparatively small scale through the 18th century. Mining and beneficiation 
activities increased significantly at Mine La Motte and what is now known as the Madison Mine 
beginning in the mid-1840s and expanded throughout Madison County in the period following the Civil 
War. Most of the smaller mines located around the county were operated at that time. Mining in 
Madison County has produced copper, lead, cobalt, nickel, iron and small amounts of zinc, silver and 
tungsten. 

Past mining operations have left at least 13 identified major areas of mine waste in the form of tailings 
and chat deposits from significant mineral processing operations and smelting in Madison County 
(Figure 2). Chat deposits include sand- to gravel-sized material resulting from the crushing, grinding, 
and dry separation of the ore material. Tailings deposits include sand- and silt-sized material resulting 
from the wet washing or flotation separation of the ore material. The mine waste contains elevated levels 
of lead and other heavy metals which pose a threat to human health and the environment. These deposits 
have contaminated soil, sediments, surface water and groundwater. These materials have also been 
transported by wind and water erosion or manually relocated to other areas throughout the county. Mine 
waste and soils contaminated as a result of mine waste erosion were used on residential properties for 
fill material and private driveways, used as aggregate for road construction and placed on public roads 
around Fredericktown to control snow and ice in the winter. 

Federal, state and local site investigations; removal and remedial actions: Starting in 1980, a 
number of investigations by various organizations were conducted on the county's mine waste and its 
effects, most of which focused on the areas affected by mine waste within OU2 (Anschutz). To 
investigate a broader area, the EPA performed an Expanded Site Inspection (ESI) on the Little St. 
Francis River (LSFR) watershed at the Site in 1995. The ESI attempted to identify potential sources of 
mine waste in the LSFR watershed, determine the composition of these sources and determine if there 
had been a release of mining-related contaminants (heavy metals) to media within the LSFR watershed. 
Geographically, the ESI included OU1 (Northern Madison County Unit), OU2 (Anschutz) and the 
Catherine Mines, Skaggs Tailings and Conrad mine waste areas designated at that time as OU3. A 
limited number of samples were collected from mine waste, groundwater, sediment and soil, and were 
analyzed for heavy metals. The results indicated elevated concentrations of a number of heavy metals. 
Additionally, studies conducted by the Missouri Department of Health and Senior Services (MDHSS) 
and the Madison County Health Department (MCHD) concluded that some children in Madison County 
had elevated levels of lead in their blood. 

As a result of the elevated blood lead levels in children, the presence of mine waste piles in Madison 
County and previous investigations, the EPA began conducting removal assessment activities at the Site, 
focusing on lead-contaminated surface soil in residential yards and other areas frequented by children, 
referred to as child high-use areas. The removal assessment consisted of obtaining access to residential 
yards or public areas, documenting current property conditions, collecting surface soil throughout the 
property and analyzing the samples for metals with a portable X-Ray Fluorescence (XRF) instrument. 

The assessment results in the Harmony Lake area indicated children's health was at risk due to elevated 
lead levels in residential surface soil. These assessment results were the basis for an Action Memorandum 
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signed by the EPA in September 2000 outlining the rationale for implementing the first removal action. 
The removal action consisted of excavating soil at residential properties with elevated lead concentrations 
up to one foot below ground surface (bgs) and two feet bgs in garden areas, and replacing it with clean 
soil. Additionally, the Harmony Lake tailings pile, approximately 30 acres in size, was covered with one 
foot of soil to stabilize the mine waste and minimize its impact on human health and the environment. 

In 2002, at the request of the MCHD, the EPA tested mine waste recently brought in to be used as fill at 
a farm supply company in Fredericktown. Upon confirming elevated concentrations of metals, 
particularly lead, in the mine waste fill at the property and upon confirming at least one child living 
nearby with an elevated blood lead level (greater than 10 micrograms per deciliter [pg/dL]), the EPA 
signed an Enforcement Action Memorandum in August 2002. A removal action was conducted by 
Madison County Farm Supply under a Unilateral Administrative Order. The action included removing 
all mine waste and contaminated soil with lead concentrations greater than 400 ppm from the Farm 
Supply property and transporting the mine waste back to its original location, currently called the LSFR 
subsite. 

The EPA executed another Action Memorandum in September 2002 to minimize human exposure to 
lead-contaminated soil in sensitive populations at child high-use areas such as daycare centers, public 
parks, other public recreational facilities and homes with potential lead-impacted children in 
Fredericktown and northern Madison County. Beginning in March 2003, removal actions were again 
conducted similar to those performed at Harmony Lake to address the lead-contaminated soils. The 
Catherine Mines subsite was used as a soil repository for this removal action. When the last removal 
action was completed in October 2006, over 800 residential properties including daycare centers, 
schools, churches, mobile home parks and child high-use areas had been remediated and approximately 
205,000 cubic yards of lead-contaminated soil was transported from residential properties to the 
repository at the Catherine Mines subsite. 

As part of the removal assessment, the EPA also collected and analyzed a limited number of surface 
water and sediment samples across the Site. Results of this sampling, in addition to the ongoing 
residential property surface soil sampling, confirmed lead and various other heavy metals at 
concentrations in excess of their respective background concentrations. Surface water was also sampled 
revealing concentrations of iron, lead, nickel, aluminum, copper and silver exceeding the MDNR's 
aquatic life standards. As a result of the human impact and the presence of elevated levels of heavy 
metals, the Site, which currently includes seven OUs, was placed on the National Priorities List (NPL) 
on September 29, 2003. 

The Madison County Mines Remedial Investigation (RI) Report that included OU3, Residential Soils; 
OU4, Conrad Tailings; and OU5, CM&STS, was issued on April 2008. An IROD for OU3 was issued in 
July 2008, and remedial action for continuing the cleanup of residential properties including child high-
use areas was implemented in October 2008. Residential soils are being transported to the Conrad 
tailings pile for use as a soils repository and, to date, over 400,000 cubic yards of soil and mine waste 
have been removed and transported as a result of the OU3 remedial actions. The combined removal and 
remedial actions to date have resulted in over 4,000 residential properties sampled for metals and over 
1,600 residential properties remediated. 

The Focused FS report for OU4 was completed in 2011, and a ROD was completed in September 2011. 
The remedial action for OU4 is pending. The FS for OU5 was completed in June 2012, and a ROD was 
completed in September 2012. 
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COMMUNITY PARTICIPATION 

Since 1999, the Madison County Environmental Roundtable has been meeting bimonthly, and more 
recently quarterly, to discuss the health and environmental concerns related to the Site. These meetings 
have included representatives from the EPA, MDNR, MDHSS, MCHD, the Agency for Toxic 
Substances and Disease Registry (ATSDR), elected officials of Fredericktown and Madison County, 
news media, visiting academia, students and local citizens. A health education program involving all 
stakeholders provides proactive forums to educate the community on health issues including prevention 
of lead exposure, safe handling practices, in-home lead assessments and child blood lead testing. 

The public was encouraged to participate in the Proposed Plan process in development of this ROD. 
The Proposed Plan highlighted key information from the R1 Report, FS Report, BHHRA, and other 
supporting documents in the AR. Additionally, the public has been made aware of the environmental 
issues in the county through fact sheets, public availability sessions and press releases during the 
previous removal and remedial cleanups that have occurred and continue at the Site. To provide the 
community with an opportunity to submit written or oral comments on the Proposed Plan for OU3, the 
EPA established a 30-day public comment period from July 17 to August 17, 2014. The notice of the 
public comment period and availability of the AR file was published in the Democrat News on July 10, 
2014. 

A public meeting was held on July 17, 2014, at 6:30 p.m. at the Mineral Area College, Fredericktown 
Outreach Facility in Fredericktown, Missouri, to present the Proposed Plan, accept written and oral 
comments and answer any questions concerning the proposed cleanup. The EPA also used the public 
meeting for OU3 to provide an update on the ongoing residential cleanup and other details concerning 
provisions of the Proposed Plan. A total of 12 people were in attendance including a local resident and 
local, state and federal government officials. A transcript of the public meeting has been included in the 
AR. One comment was presented at the public meeting by a city official in response to historical 
information and the results of recent sampling conducted at Fredericktown City Lake, but no questions 
were presented or answered. The only comments received were included in the MDNR's letter of 
general concurrence to the Selected Remedy presented in the Proposed Plan which warranted no 
response. The letter (Attachment 1) is included as part of the Responsiveness Summary. 

SCOPE AND ROLE OF THE RESPONSE ACTION 

The EPA's overall strategy is to address the highest risks to human health first, which includes the 
removal of lead-contaminated soil at residential properties that exceeds 400 ppm, and transport it to 
repositories within Madison County already containing mine and mill wastes. Residential properties are 
defined as residential yards, public use areas, child high-use areas, and associated unimproved 
roadways/alleys, right of ways and storm water drainages. Contaminated soil is removed to achieve soil 
concentrations less than 400 ppm lead to a minimum depth of 12 inches below current grade, replaced 
with clean backfill and topsoil, and vegetated. A demarcation barrier is placed at a minimum 12 inch 
depth below the existing ground surface if contamination below 1200 ppm cannot be achieved within 24 
inches below current grade to serve as a visual warning to residents of the presence of residual 
contamination. The response actions also include corrective action on potable water from private wells 
affected by lead and other metals within the halo of mine waste deposits and drainages to reduce or 
eliminate COCs to within safe drinking water standards. Institutional controls to include health 
education and institutional controls including the VICP will be fully implemented to educate the 
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community and prevent the spread of and exposure to lead contamination. See the Site's History and 
Enforcement Activities for a description of prior response actions. 

The Selected Remedy for this final ROD presents the EPA's approach to address the remedial actions 
for OU3. The Site has been divided into seven OUs (see Figure 2) to organize the work into logical 
elements based on similar contaminated media, geographic and demographic features of the Site, and for 
setting priorities for the work. The seven OUs are described as follows: -

• OU1 - Northern Madison County Unit (OU1) is located in northern Madison County and 
consists of the Mine La Motte Recreation Association (MLMRA) subsite that contains 
approximately 250 acres of tailings; Slime Pond, a 100-acre lake used by the MLMRA; the 
Harmony Lake and Harmony Lake tailings; Basler Mines (also known as Copper Mines and 
Shoemaker Property); the Old Jack Mine; the Lindsey Mine; the Offset Mine; City of 
Fredericktown Lake; the small gage feeder rail right-of-way to the abandoned Black Mountain 
spur and abandoned Missouri Pacific right-of-way. All other areas and media affected by these 
former mining locations are included. Residential properties in the Harmony Lake area were 
included in the removal action, and the tailings were covered with residential soil and topsoil. 

• OU2 - Anschutz Subsite (OU2) consists of all mining and mine works locations and adjoining 
areas located immediately southeast of Fredericktown. Included are the A, B, C, D and E tailings 
areas (historically known as the Madison Mine); a metallurgical pond and sediment pond; 
remnants of an old mill and smelter and associated slag pile; head frame and abandoned shafts; a 
mine decline; a refinery complex; a remnant chat pile and mine dump; associated groundwater; 
surface water and sediments in Goose Creek and Tollar Branch Creek; the abandoned Black 
Mountain spur right-of-way through Fredericktown; and all other mine works locations and 
outflows affected by these past mining activities. The current owner and a past owner are under a 
court order to clean up this subsite. 

• OU3 - Madison-Wide Residential (OU3) includes residential yards, public areas, child high-use 
areas, roadways, right-of-ways, storm water drainages and potable groundwater at private wells 
in halos of mine waste, mine workings and outfalls. Details of the response actions and progress 
are stated in the Site History and Enforcement Activities Section above. 

• OU4 - Conrad (OU4) includes a tailings pile and the adjoining Ruth mine and mill complex with 
its mine waste, surface water and sediments affected by the mine waste; eroded materials in the 
unnamed tributary to Mill Creek with its floodplain and overbank deposits; adjacent road right-
of-ways and drainages, and mine waste pile wind-blown contamination; groundwater impacts 
within the mine waste locations; and all other associated mine works locations and outflows. 

• OU5 - Catherine Mines/Skaggs Piles (OU5) includes the Catherine Mine with its mine waste, 
pond, repository, Logtown Branch Creek and associated drainages. The Skaggs tailings location 
includes its mine waste and associated drainages with surface water, sediment, overbank and 
floodplain deposits along two unnamed tributaries. Also included is the transect of a former 
overhead tram which transported parent rock from the Skaggs subsite to the LSFR subsite for 
processing; the LSFR subsite; and all other associated mine works locations and outflows. A 
remedial design (RD) is scheduled for completion by end of September, 2014. 
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• 0U6 - Silver Mines (0U6) includes all other known and undiscovered mining-related 
contaminated areas, including but not limited to the Silver Mines area with the Einstein and 
Apex mines; nearby groundwater, surface waters and sediments in the unnamed runoffs to the 
LSFR; road right-of-way; public drainage ways; and mine works locations and outflows. 

• OU7 - LSFR Watershed (OU7) includes all surface water, floodplain and overbank deposits and 
sediments in the LSFR watershed that are not specifically addressed under other OUs. 

Changes in the OUs have been made based on findings associating locations of contamination with their 
respective source locations. This includes transferring the LSFR Tailings component of OU3 to OU5. 
This mine waste deposit is a result of processing materials transported from OU5 via an overhead tram 
system to a mill located on the west side of the LSFR. Additionally, the mine workings, outflows, 
sediment and surface water in Tollar Branch and Goose Creek, and groundwater contamination 
associated with these tailings and mine caverns formerly included under OU3, are to be included with 
OU2 which is the primary source of contamination for these components. 

The Selected Remedy presented in this ROD is the final action for residential properties at the Site under 
OU3 and is a continuation of the removal and remedial actions. The Selected Remedies for OU4 and 
OU5 under their respective RODs, completed in September 2011 and September 2012, address mine 
waste tailings and chat; associated downstream impacts to surface water, sediment, floodplain soils and 
overbank deposits; surface water in named and unnamed tributaries; surface soils along roadways; 
groundwater within the tailings; and institutional controls in the form of environmental covenants with 
property owners under the Missouri Environmental Covenants Act (MoECA), Mo. Ann. Stat. 260.1000 
- .1039. In general, mine waste identified at these locations will be consolidated and capped, surface 
water and groundwater will be monitored, and stream sediment will either be removed and consolidated 
or monitored for Monitored Natural Recovery. 

A combined OU Supplemental RI/FS was initiated in 2011 for OUs 1, 2, 3, 5 and 6, and completion 
remains pending for OUs 1, 2 and 6. The response actions for OU6 will include the involvement of the 
U.S. Forest Service since a large geographic portion of this subsite is located on National Forest Service 
property. OU7 is scheduled as the last remedial action for the Site to address human health and 
environmental exposures to contamination related to all stream systems that are not addressed by 
remedial actions under the other OUs. This will be developed and supported by a watershed master plan 
through community involvement and acceptance. 

This ROD describes the selected approach by the EPA to address OU3-Madison-Wide Residential. 
Continued sampling of soil and potable water is planned during the RD and concurrent with the RA to 
assess the remedial needs for residential properties. 

SITE CHARACTERISTICS 

Conceptual Site Model: A conceptual site model (CSM) for human exposure pathways to heavy metals 
resulting from mine waste at the Site is included as Figure 4. It should be noted that although the CSM 
covers all anticipated exposure at the Site, this ROD is focused on addressing OU3 residential properties 
and groundwater for potable use impacted by activities associated with former mining and processing 
wastes. 
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Size of Site/Geographical and Topographical Information: The Site covers all of Madison County, 
and the Mine LaMotte Domain tract in southern St. Francois County, Missouri (as depicted in Figures 1 
and 2), which is approximately 498 square miles. OU3 covers all residences within the Site boundaries, 
including the City of Fredericktown, all smaller towns, villages and communities (both incorporated and 
unincorporated), and rural locations. The geographic center of the Site is located approximately 80 miles 
south of St. Louis along U.S. Highway 67 and is situated in and around the Mark Twain National Forest. 
The Site also has 13 major tailings locations where mining and processing wastes have been deposited 
as a result of historic mining. It is estimated that 5,300 residential properties are subject to the response 
actions. Properties remaining to be sampled and determined eligible for remediation are presented in 
Figure 3. Approximately 2,000 private wells exist throughout the Site, and it is estimated that as many as 
60 of these wells are within the halos subject to the response actions. 

Surface and Subsurface Features: Madison County is subdivided into the St. Francois Mountains on 
the western side and the Salem Plateau on the eastern side of the county. Topographically, the 
St. Francois Mountains comprise a geologically mature landscape with rounded ridges and meandering 
streams that occupy comparatively wide valleys. In a few locations, rivers and streams cut across ridges, 
forming steep canyons. 

Much of the Site is underlain by Paleozoic (Cambrian) sedimentary rocks that rest on Precambrian 
crystalline rocks or basement complex which form the St. Francois Mountains. The sedimentary 
formations vary in thickness and locally thin out or pinch out against structural highs of the basement 
complex (St. Francois Mountains). The rock formations present in the area include the following from 
the Precambrian basement: (1) the Lamotte Sandstone, (2) the Bonneterre Dolomite, (3) the Davis 
Formation, and (4) the Derby-Doe Run Dolomite. Soil formed from these formations is predominantly 
clay with comparatively low permeability. Soil profiles and horizons are generally well developed. 

Most lead mineralization in the Madison County area occurs within the lower part of the Bonneterre 
Dolomite on the flanks of buried or exposed Precambrian topographic highs, generally within a few 
hundred feet of the boundary where the underlying Lamotte Sandstone pinches out. Lead ore, primarily 
in the mineral galena, and other metallic minerals occur as deposits that have replaced dolomite crystals 
in portions of the Bonneterre Dolomite. The ore occurs in horizontal sheets along bedding planes, cavity 
fillings and linings on the walls of joints and fractures. The deposits extend laterally for hundreds of feet 
and may extend 200 feet vertically. However, mineralization in the Silver Mines area is distinct, 
correconsisting of quartz veins in the Precambrian basement complex that contain galena, wolframite 
(iron tungstate) and additional sulfide minerals as primary ore phases for additional metals such as 
tungsten and silver. 

Groundwater is described as occurring both within unconsolidated overburden soils and bedrock. 
Groundwater within the overburden materials is less abundant than in the bedrock due to the generally 
low permeability and thin character of the local soils. Two main aquifers are identified in the area: the 
Bonneterre Transition Zone and the Davis Formation/Whetstone Creek member. These two aquifers are 
separated by the Lower Bonneterre Formation which serves as an aquitard or confining bed that impedes 
the exchange of water between the two aquifers. 

The Bonneterre Transition Zone is mudstone that grades downward into dolomitic sand. The sand has an 
estimated hydraulic conductivity on the order of 3.1 feet per day. The Whetstone Creek Member is a 
medium- to coarse-grained crystalline dolomite with interbedded gray and green shales. This unit is 
locally a major source of groundwater and is considered to be a more significant water-bearing unit in 
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the area due to its higher hydraulic conductivity, estimated at 11 feet per day. Groundwater flow within 
the region is poorly defined, but under natural or undisturbed conditions is projected to follow the 
overall topographic gradients. Flow within both unconsolidated overburden and bedrock is expected to 
be from upland areas to lower topographic areas such as along the major drainage courses. Mine 
workings, including open and collapsed stopes, tunnels and rooms, are expected to locally alter 
groundwater flow. Rates of groundwater flow are unknown but expected to be potentially high based on 
the aggregate pumping required to dewater the Madison Mine workings, being on the order of 1,000 to 
1,500 gallons per minute. Consequently, most of the lead mines within the Bonneterre Formation are 
expected to be at least partly flooded. Mine workings associated with the Silver Mines area are also 
expected to be partly flooded based on observations of drainage emanating from some mine adits. 

Groundwater at the Site is predominantly alkaline in nature, attributed mostly to the presence of 
sedimentary dolomite and limestone. Alkaline groundwater buffers the dissolution of metals and has 
been attributed as a major reason for the lack of dissolved metals in groundwater outside the former 
mining and processing locations at the Site where limited detection has been.observed. There are an 
estimated 2,000 private wells at the Site potentially used for consumption or potable water. These 
include both shallow wells in the unconsolidated overlying soils and deeper wells penetrating the 
Cambrian sedimentary rock, the Precambrian basement formations, or both. 

Sampling Strategy: Surface soil sampling of residential properties is performed similar to the approach 
taken during previous removal and remedial actions, and remains ongoing. Currently, soil sampling and 
metals analyses of over 4,200 residential properties across the Site have been performed. The sampling 
generally involves dividing a residential property into four quadrants and compositing nine aliquots of 
surface soil from each quadrant. Typically, separate multi-aliquot samples were collected from gardens, 
child play areas, and non-paved driveways. Samples were analyzed using an XRF instrument with 10 
percent of the samples collected submitted for laboratory confirmation analysis. 

Potable water samples were collected from 45 homes using private wells as their primary drinking 
water. The samples were analyzed for heavy metals in a laboratory (see Table 4). Prior to collection, 
water was allowed to flow from the tap for at least two to three minutes to purge the water pipe. Three 
samples exceeded the lead Maximum Contaminant Level (MCL) of 0.015 ppm, but upon being 
resampled all tested below the MCL. The water samples were used for calculating human health risks 
for groundwater as detailed in the HHRA described in the next section. In addition to the EPA's 
sampling of potable water from residences with private wells, the MCHD has sampled around 410 
private wells since early 2000. Although the MCHD sampling data was not used for the purpose of 
calculating human health risk or for decision-making purposes for this ROD, nine of the 410 wells 
sampled exceeded the lead MCL of 0.015 ppm. For observation purposes only, the MCHD data suggests 
that as many as 2 percent of all private wells could possess elevated lead in groundwater. 

Samples were also collected from roadways, storm water drainages and right of ways during the RI. 
These results confirmed that over 80 percent of the samples collected at these locations revealed 
concentrations of lead in excess of 400 ppm (see Table 5). 

In the HHRA, as summarized in the next section, lead was identified as the primary COC, although 
other metals were infrequently identified in various media and locations as COCs in select situations. 
The final ROD focuses on lead since it is generally the primary COC in a residential property setting in 
this lead mining area and is co-located with other identified metals of concern. Lead is a metal and a 
constituent of D008 hazardous waste. It is classified by the EPA as a probable human carcinogen and is 
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a cumulative toxicant. The organic form of lead is generally unstable and undergoes rapid conversion to 
inorganic lead compounds. Most forms of inorganic lead are relatively insoluble, tend to bind tightly to 
soil, and are relatively immobile. 

Continued sampling of surface soil will be performed during the RD/RA phase to complete the 
characterization of all residential properties. Potable water from private wells will be sampled, and its 
location and well components (such as casing and grout seal at the top of the casing) evaluated if 
suspected to be located within the halo of mine waste locations, workings and outflows. Sampling may 
also be conducted to confirm sample results from private wells sampled by the MCHD. Sampling is 
subject to property owner access consent and has presented many challenges in terms of their acceptance 
of the response actions conducted by the EPA. 

Type of Contamination and Affected Media and Sources of Contamination: Contamination at the 
Site includes mostly heavy metals in soil, sediment, surface water and groundwater resulting from past 
mining and processing. 

Quantity and Volume of Waste: The estimated quantity of soil waste remaining to be addressed under 
this ROD is 55,800 cubic yards for approximately 300 properties expected to exceed 400 ppm lead. This 
does not include the remaining estimated 52,600 cubic yards of soil for 283 properties already identified 
that have yet to be addressed under the IROD remedial action. These estimates are based on the 
historical incidence of the presence of contamination where it has been determined that around 40 
percent of all residential properties tested exceed the 400 ppm cleanup level. This volume would be 
considered a maximum volume estimate. For groundwater, it is estimated that as many as 60 operating, 
private wells are located in the halo areas of mine waste, workings and outflows that could be impacted. 
It is projected that as many as 30 of these wells may require some form of corrective action. Since only 
potable water will be treated for the residence as opposed to widespread groundwater remediation, 
groundwater volume is not calculated. 

Concentrations of Chemicals of Concern (COCs): Table 1 presents a list of Site Chemicals of 
Potential Concern (COPCs) that includes the COCs for this ROD. For soil, lead is identified as the 
primary COC with the presence of other metals including aluminum, arsenic, iron and manganese 
collocated with lead at residential properties. Lead concentrations at the Site range from below average 
background concentrations of 140 ppm to over 20,000 ppm. Groundwater used for potable water from 
private wells also includes lead with its highest concentration detected at 274 micrograms per liter, or 
parts per billion (ppb). Other groundwater COCs and their respective maximum concentrations include 
aluminum (335 ppb), arsenic (39.8 ppb), chromium (28.8 ppb), fluorine (6.3 ppb), iron (34,500 ppb), 
and manganese (499 ppb). 

RCRA Hazardous Wastes: Lead and arsenic are D-listed hazardous waste constituents pursuant to the 
Resource and Conservation Recovery Act (RCRA) as set forth in 40 C.F.R. § 261.24. Both are classified 
by the EPA as probable human carcinogens and are cumulative toxicants. In 1980, RCRA was amended 
by adding section 3001(b)(3)(A)(ii), known as the Bevill Exclusion, to exclude "solid waste from the 
extraction, beneficiation, and processing of ores and mineral" from regulation as hazardous waste under 
Subtitle C of RCRA. This exclusion was intended to exclude from RCRA low toxicity, high volume 
waste which led to the exclusion of 20 mineral processing wastes at 40 C.F.R. § 261.4(b)(7), including 
slag from primary lead processing. 
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Location of Contamination and Known or Potential Routes of Migration: While sampling is 
ongoing, it is projected that as many as 300 residential properties will possess lead contamination in 
excess of 400 ppm in addition to the 287 known residential properties. Mine waste chat and tailings 
remain in 13 major locations throughout Madison County, and residential properties affected from mine 
waste transport through wind erosion, water erosion and human transport are also present in the Mine 
LaMotte Domain Tract in southern St. Francois County. 

Current and Potential Routes for Human and Environmental Exposure: Ingestion of metal-
contaminated soil and water is the primary route of exposure to COCs by humans. Inhalation of metal-
contaminated dust from the waste piles and surface soil is also identified as an exposure route for 
humans but constitutes a lower risk based on site specific characteristics, land use and human activity. 
The conceptual site model in Figure 4 shows exposure pathways and receptors. Additional detail 
concerning exposure pathways and receptors can be found in the Summary of Site Risks. 

Lateral and Vertical Extent of Contamination: There is considerable variability in lead 
concentrations found in surface soil at residential properties across Madison County, both from property 
to property and within each individual property. The actual use and amount of mine waste used as fill 
on a property, as well as how well it was mixed with existing soil, would greatly affect lead soil 
concentrations at a residential property. Later modification of residential properties resulting from 
filling, grading, or other activities could either cover or dilute lead contamination at the surface. Erosion 
of surface soil during rain events can relocate lead-contaminated soil. High water and extensive rain 
events have moved mine waste from their source piles onto residential properties, increasing lead 
contamination at those properties. It is likely that a combination of these factors has resulted in the 
observed discontinuous horizontal nature of lead contamination in soil at residential properties across 
the county. The vertical extent of lead contamination in residential soil also varies as indicated during 
the previous removal actions. Humans residing at the residential properties impacted by surface soil 
with lead concentrations above 400 ppm are potentially exposed through routes of ingestion and dermal 
contact. 

There is no confirmed lateral migration of groundwater contamination outside the halo areas of the 
major mine waste locations. The limited detection of contaminated groundwater outside mine waste area 
halos supports the theory that the incidence of groundwater contamination at private wells is extremely 
isolated and not widespread, however, the frequency will be further assessed during the RD/RA under 
this ROD. 

Likelihood for Migration of COCs: The organic form of lead is generally unstable and undergoes 
rapid conversion to inorganic lead compounds. Most forms of inorganic lead are relatively insoluble, 
tend to bind tightly to soil, and are not highly mobile. The migration of mine waste to residential 
properties is associated in most cases with physical, human transport, and attributed to a very limited 
degree to air transport. Water erosion resulted in the deposition of contamination from source areas to 
the floodplains of tributaries, creeks and rivers; soil was then collected from these locations for fill and 
grading at residential properties. Mine waste was also transported for use on roads and driveways. Only 
in limited circumstances has contaminated soil at a residential property migrated to adjacent properties. 

Groundwater contamination has been detected mostly at mine waste source locations. Localized 
groundwater contamination has not been confirmed as a result of the presence of contaminated soil or 
chat used on residential yards and driveways. However, there is a high likelihood that lateral migration 
of groundwater possessing high concentrations of dissolved COCs at mine waste halo locations could 
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impact groundwater in their vicinity and be diverted by private wells. Additionally, direct surface runoff 
of solids from tailing locations could directly impact groundwater at a private well by entering the well 
column as a result of improper construction and grouting, or damaged and compromised well 
components such as casings and well heads. Surface migration of contamination would likely be limited 
to solids being transported by erosion, and would less frequently be in the form of groundwater leachate 
from the sides and base of tailings deposits. 

Human and Populations that could be Affected: The populations that could be affected are discussed 
in the Summary of Site Risks following the next section. 

CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 

Since mining operations have ended in Madison County, the primary land use is agricultural crop and 
pasture land. Industrial activities consist of light manufacturing, aggregate production, and construction. 
The population is predominantly rural. According to 2010 census data, the population of Madison 
County is 12,226, including 4,857 households and 5,929 housing units. In addition, the county has 
approximately 260 nonfarm businesses, 6 schools, 400 farms, 300 miles of unimproved rural roads, 100 
miles of paved rural roads, 1 major river, 1 secondary river, and 1 water supply district. The city of 
Fredericktown draws its water supply from the City of Fredericktown Lake on the LSFR. The Madison 
County Public Water Supply District (PWSD) provides water to rural customers from wells located 
north and south of Fredericktown, and rural residents not served by the PWSD are supplied by potable 
water from their own private wells. 

Current On-Site Land Uses: The primary land use within Madison County since mining operations 
ended is agricultural crop and pasture land. Industrial activities consist of light manufacturing, 
aggregate production, and construction. 

Future Property Use: Residential and commercial development is projected to continue increasing over 
time based on past trends which could change future land use or land use designations of currently 
undeveloped properties to a limited degree. 

Current Ground/Surface Water Uses: Groundwater is utilized at private and public wells for potable 
domestic use, irrigation and stock water. Surface water from the Fredericktown City Lake is used for 
public supply, recreational purposes and irrigation. Lakes and ponds are available for recreation and 
stock water use. 

Future Ground/Surface Water Use: All current uses are likely to continue indefinitely with no 
foreseeable changes based on current projections. 

SUMMARY OF SITE RISKS 

A baseline HHRA dated July 9, 2007 (included in the AR as a RI appendix), was conducted for the Site 
to assess the potential risks to humans, both now and in the future, from site-related contaminants 
present in environmental media including surface soil, indoor dust, sediment, surface water, 
groundwater, and fish tissue. The toxicity and exposure assessments as well as the risk characterization 
for lead are intrinsically included in the Integrated Exposure Uptake Biokinetic (IEUBK) model used to 
evaluate potential lead effects on human health. EPA's IEUBK model predicts that a young child 
residing at the Site will have more than a 5 percent chance of having a blood lead concentration 
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exceeding 10 pg/dL, if the soil lead concentrations are above 400 ppm. This section of the ROD 
summarizes the results of the HHRA. 

The HHRA determined that lead is the most frequently identified COC in soils and is the primary risk 
driver for the remedial action at residential properties described in this ROD. Other metals such as 
aluminum, antimony, arsenic, chromium, iron, manganese, nickel, thallium, and vanadium, and on a 
more limited basis manganese, cadmium, selenium, arsenic, iron, zinc, and chromium, contributed to 
site risks. This ROD focuses on lead because it is the primary COC at the residential property portion of 
OU3 at the Site. Contributions of other metals in soil that coexist with lead result in increased health 
risks, but on a property-by-property basis, the detection of other metals appears isolated to the extent 
that they do not pose individual site risks. 

Groundwater contamination at mine waste locations presents human health risks through ingestion. 
Individually, fluoride presents the highest risk at private wells. Metals including antimony, arsenic, iron, 
copper, lead, and manganese were detected but do not individually present human health risks of 
concern. However, when combined with contaminated soil, the risk for ingestion of potable groundwater 
at some private well locations outside of mine waste halo locations elevates the health risks to a level of 
concern. 

Exposure pathways and exposed populations: Figure 4 presents the CSM which shows the variety of 
exposure pathways by which site-related COPCs may migrate from on-site mine waste piles acting as 
the major sources of contamination for other environmental media such as soil and indoor dust. The 
CSM also shows the various human populations that might reasonably be exposed to heavy metals, in 
particular lead, in the environment. However, not all of these potential exposure pathways are likely to 
be of equal concern. Additionally, with respect to residents, two potential exposure scenarios were not 
quantitatively addressed in the HHRA. First, exposure to heavy metals by ingestion of garden 
vegetables is a complete pathway but data from vegetables has not been collected. Second, exposure to 
heavy metals in roads and alleys was not quantified because the extent of that exposure is not known 
with certainty. 

With respect to lead contamination, young children (typically defined as seven years of age or younger) 
across Madison County are the population group of primary concern potentially exposed at the Site. 
Young children are more susceptible to lead exposure than adults because they have higher contact rates 
with soil or dust, absorb lead more readily than adults, and are more sensitive to the adverse effects of 
lead than are older children and adults. Thus, the most important exposure pathway for children is 
incidental ingestion of soil and dust. The effect of greatest concern in children is impairment of the 
nervous system, including learning deficits, lowered intelligence, and adverse effects on behavior. 

The risks or potential for adverse health effects from lead are evaluated using a different approach than 
for most other metals. Because lead is widespread in the environment, exposure can occur by many 
different pathways. Thus, lead risks are based on consideration of total exposure (all pathways) rather 
than just site-related exposure. Because most studies of lead exposures and the resultant health effects 
in humans have traditionally been described in terms of blood lead level (expressed in pg/dL), lead 
exposures and risks are typically assessed using mathematical models. Additionally, because lead does 
not have nationally-approved toxicological values which can be used to assess risk, standard risk 
assessment methods cannot be used to evaluate the health risks associated with lead contamination. 
Therefore, the HHRA used the EPA's IEUBK Model for Lead in Children to estimate the distribution of 
blood lead levels in a population of residential children exposed to lead at the Site. Typically, the focus 
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of an HHRA with respect to lead in a residential setting is on children since they are at a greater risk 
than older children or adults. For this HHRA the Adult Lead Model was also used. By using a lead 
model for the population at greatest risk, namely children, adults are also protected (including pregnant 
women.) Thus, the IEUBK model was used to evaluate the risks posed to young children (0 to 84 
months) as a result of the lead contamination at the Site. 

The IEUBK model uses site-specific and default inputs (i.e., surface soil concentration, indoor dust 
concentration, bioavailability, etc.) to evaluate exposure from lead in surface soil, drinking water, dust, 
and ambient air to estimate the probability that a child's blood lead level might exceed 10 pg/dL. The 
EPA's health protection goal is that there should be no more than a 5 percent chance of exceeding a 
blood lead level of 10 pg/dL in a given child or group of similarly-exposed children. The basis for this 
goal is that the Centers for Disease Control and Prevention and the EPA have conducted analyses 
demonstrating health effects at or below a blood lead level of 10 pg/dL. 

For a residential child, the IEUBK model was run for each individual residential property because most 
exposure for a young child will occur at their residence using available site-specific data. First, surface 
soil lead concentrations, represented by concentrations in soil particles less than 250 micrometers (pm) 
at 970 individual unremediated residential properties were included in the HHRA. Second, paired soil 
and indoor dust data collected from 43 unremediated residential properties were used to estimate indoor 
dust lead concentrations. Finally, testing was performed to estimate the relative bioavailability or the 
amount of lead absorbed into the body from the gastrointestinal tract following ingestion of lead-
contaminated soil. The results indicated that uptake of lead at the Site is greater than the IEUBK model 
default value. Default inputs were used for the remaining input parameters. 

Risk results for residents from surface soil: Risk evaluation was performed prior to the RA under the 
OU3 IROD. Of the 970 residential properties evaluated during the BHHRA, children residing at 171 
properties (18 percent) were predicted to have a greater than 5 percent chance of exceeding a blood lead 
level of 10 pg/dL. Children in the remaining estimated 799 homes (82 percent) were predicted to have 
blood lead levels at or below the EPA's health protection goal. Table 2 incudes a summary of risks to 
child residents from exposure to lead in surface soil. The risk assessment results indicate that a child 
exposed to residential property surface soil lead concentrations above 400 ppm would have greater than 
a 5 percent chance of exceeding a blood lead level of 10 pg/dL. To clean up to 400 ppm, the surface soil 
sample should be sieved with a #10 mesh sieve to obtain particles less than 2 millimeters (i.e., the bulk 
soil fraction) that can be analyzed with an XRF instrument. 

The BHHRA incorporated assumptions of the number of homes based on estimates current at the time of 
development. Approximately 880 of the original estimated 1100 residential properties under the IROD 
RA have been remediated, and 283 residential properties are known to exceed 400 ppm in at least one 
sample at the property and could require remediation. During the IROD RA, the Site was expanded to 
include the Mine LaMotte Domain Tract in southern St. Francois County. Based on historical Site data 
that approximately 40 percent of all properties sampled will exceed 400 ppm and qualify for 
remediation, in addition to the most recent county assessor database information with parcel information 
updated, it is estimated that approximately 300 residential properties are projected to qualify for 
remediation under the final ROD response actions. 

Other metals were identified in various media and locations as COCs in select situations. The BHHRA 
determined that surface soil at several residential properties may present a non-cancer risk to children 
from a number of heavy metals, excluding lead, at the maximum sample concentration. It is important 



to note that if these risks were based on average heavy metal concentrations in soil, the residential 
property surface soil would not exceed a level of concern for children. However, at residential 
properties where heavy metals in surface soil present a risk to children and are co-located with lead, the 
EPA addresses this risk. Further details may be found in the HHRA. 

Risk estimates for residents from groundwater: Exposure to concentrations of lead in groundwater does 
not result in predicted blood lead levels exceeding the EPA's health-based goal for current child 
residents at most locations, with the exception of two wells located in Fredericktown. It should be noted 
that subsequent resampling of these private potable wells yielded lead concentrations in the groundwater 
below the lead MCL. Table 2 includes a summary of risk to child residents in groundwater. 

With regard to other COPCs, there does not appear to be a non-cancer risk to the majority of current 
child and adult residents from ingestion of groundwater alone from private water wells, although there 
are some risks exceeding a level of concern for current residents at a number of wells. In most cases, 
this risk is associated with elevated levels of fluorine with additional contributions from other COPCs. 
The Madison County Health Department has indicated that samples of groundwater it has collected in 
portions of northwestern Madison County reveal fluorine concentrations. Fluorine is likely present as a 
result of dissolution of fluorite which is common in igneous rock (i.e., granite) present throughout the 
Site and is considered naturally-occurring. Iron and manganese are also present in igneous rock in 
addition to sedimentary rock (i.e., dolomite, limestone, etc.) and is naturally-occurring throughout the 
Site where background concentrations are noted outside of mining and processing waste locations. The 
results support the theory that concentrations of several metals in filtered and unfiltered fractions of 
shallow groundwater at mine workings and tailings areas pose an unacceptable cancer and non-cancer 
risk if used for drinking water. Therefore, potable groundwater diverted at or near mine waste locations 
and in mine workings and outflows, referred to as halos, remains the major rationale for potable water to 
be addressed in future response actions under this final ROD. 

Chemicals of Concern 

The EPA identified the principal risks to human health associated with two metals, lead and arsenic, 
identified as the COCs for OU3. Since arsenic, along with other metals, is collocated with lead in 
residential property soils, the primary COC for soil is lead. Lead, aluminum, arsenic, copper, iron, 
manganese, zinc and vanadium are also identified as COCs for potable groundwater at the Site. 
Regardless of this designation, any detected COC identified during sampling of potable water attributed 
to former mining or processing will be addressed. 

Primary Exposure Route 

Ingestion of metal-contaminated soil and water is the primary route of exposure to COCs by human 
receptors. Inhalation is also identified as a human exposure pathway but constitutes a lower risk at OU3 
based on site-specific characteristics, land use and activity. 

Summary of Human Health Risk Assessment 

The 2007 BHHRA risk assessment data was used to develop the preliminary remediation goals (PRGs) 
discussed in the Remedial Action Objectives section. The BHHRA identifies the known and potential 
risks to humans, both now and in the future, from site-related contaminants present in environmental 
media including surface soil, dust, sediment, surface water, groundwater and fish tissue. This ROD 
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addresses residential properties, to include only soil and potable groundwater. The BHHRA assumes 
that no steps are taken to remediate the environment or to reduce human contact with contaminated 
environmental media. 

Exposure Assessment 

The BHHRA and supporting risk documents identify the following receptors and exposure pathways for 
quantitative assessments of the risks to human receptors at OU3: 

• Child and Adult Residents: Ingestion of and direct contact with surface soils combined with 
hypothetical future ingestion of shallow groundwater near the mine waste. 

• Future Child and Adult Residents: Ingestion of and direct contact with surface soils combined 
with hypothetical future ingestion of shallow groundwater near the mine waste. 

• Commercial Workers: Ingestion of and direct contact with surface soils combined with 
hypothetical future ingestion of shallow groundwater near the mine waste. 

Land and Groundwater Use Assumptions 

Residents at residential properties currently use and will continue to use groundwater from private wells 
for domestic purposes. Shallow groundwater near the mine waste is used and could be used in the future 
for drinking water purposes. Residential and commercial development may occur at or near the mine 
waste areas. Use of mine waste as construction grading and fill material, in addition to use for spreading 
on roads for traction during deicing operations, could occur. 

Toxicity Assessment 
\ 

Assuming no response action to address COCs is performed at the OU3 Madison-Wide Residential, the 
risks based on toxicity characterization are as follows: 

• If contaminated soil at residential properties was not remediated, children could be exposed to 
lead and other COCs resulting in a modeled P10 of 5 percent or greater. A P10 value of 5 percent 
is the EPA's health-based goal using the IEBUK model to determine and set the lead level for 
soil and other media to limit exposure such that a typical (or hypothetical) child or group of 
similarly exposed children would have an estimated probability of no more than 5 percent of 
exceeding a 10 pg/dL blood lead level, considered an elevated blood lead level. 

• If shallow groundwater near the mine waste areas was used for drinking water purposes in the 
future, children ingesting groundwater could have a non-cancer risk exceeding modeled P10 
values of 5 percent. 

• Future pregnant residents or construction workers who ingested soil and shallow groundwater at 
the mine waste locations could have blood lead levels exceeding the P10 value of 5 percent. 
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Human Health Risk Characterization 

Exposures to lead were assessed separately from the other identified COCs through the use of the 
IEUBK Model for the OU3 IROD, which is part of the AR. Human exposure to lead is consistent across 
the Site. The risk assessment identified potential health risks for children, adults and human fetuses who 
live on and near mine and mill wastes and who also consume garden produce. The assessment showed 
an unacceptable risk for people living on soils or mine waste impacted with lead above 400 ppm and for 
shallow groundwater use, near the mine waste area, exceeding the federal action level for lead of 15 
mg/L. Please refer to the BHHRA and supplemental documents in the AR and the Conceptual Site 
Model under the Site Characterization section, which includes a flow chart of the general site risks. 

Uncertainties 

Quantitative evaluation of the risks to human health from environmental contamination is frequently 
limited by uncertainty regarding a number of key data items, including concentrations in the 
environment, the true amount of human contact with contaminated media, and the true dose-response 
curves for non-cancer and cancer effects in humans. This uncertainty is usually addressed by making 
assumptions or estimates for uncertain parameters based on whatever limited data is available. Because 
of these assumptions and estimates, the results of risk calculations are themselves uncertain, and it is 
important for risk managers and the public to keep this in mind when interpreting the results of a 
HHRA. In most cases, assumptions employed in the HHRA to deal with uncertainties were 
intentionally conservative. Thus, they are more likely to lead to an overestimate rather than an 
underestimate of risk. 

REMEDIAL ACTION OBJECTIVES 

The Remedial Action Objectives (RAOs) set the goals for the remedial action and identify the RAOs for 
the surface soils at residential properties, and groundwater as it relates to potable water diverted at 
private wells, at OU3. The following RAOs were developed in accordance with A Guide to Preparing 
Superfund Proposed Plans, Records of Decisions, and Other Remedy Selection Decision Documents, 
OSWER 9200.1-23.P, July 1999: 

Soil 

Based on current Site data and evaluations of potential risk, lead was identified as being the primary 
COC and is collocated with other metals. The primary cause of human health risk from residential 
property soil at the Site is through direct ingestion (by mouth). A single RAO has been established for 
residential property surface soil at the Site that is consistent with EPA guidance including the Superfund 
Lead-Contaminated Residential Sites Handbook. Thus, the RAO for the residential property soil at the 
Site is to: 

Reduce the risk of exposure of young children (children under seven years of age) to lead 
such that an individual child or group of similarly exposed children have no greater than a 
5 percent chance of exceeding a blood lead level of 10 pg/dL. 

Based on site-specific information, the EPA's IEUBK model predicts that a young child residing at the 
Site will have greater than a 5 percent chance of having a blood lead level exceeding 10 pg/dL if the 
lead soil concentrations to which he or she is exposed are above 400 ppm under the assumed exposure 
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conditions. Thus, 400 ppm lead in soil will be the cleanup level for the remedial action as measured in 
the bulk soil fraction using an XRF instrument. Achieving this target concentration will eliminate 
exposure to humans through direct contact that can result in ingestion. 

Diverted Groundwater for Potable Use from Private Wells 

The incidence of groundwater contamination is highly variable across the Site and, in most cases, is not 
reflective of widespread contamination affecting shallow or deep aquifers resulting in contamination 
plumes outside of the mining and processing areas. The threat of exposure from groundwater ingestion 
is likely to exist in private wells located in and around the mine waste locations or halos. Corrective 
action for potable water diverted from private wells in halos will be developed on a residence-specific 
basis to: 

Reduce or eliminate COCs resulting from mine waste in potable water diverted from 
private wells to meet the EPA's safe drinking water standards. 

Basis and Rationale for RAOs 

Because there are no federal or state cleanup standards for lead contamination in soil, the EPA 
established the stated cleanup levels based on information in the BHHRA. Cleanup levels were selected 
(based on PRGs) that would reduce the risk associated with human exposure to soil contaminants, 
primarily lead, to an acceptable level. 

Potable water for public consumption is regulated by the EPA under the Safe Drinking Water Act 
(SDWA). For the purpose of providing protection to residents with private wells impacted from mine 
waste, the standards used for public water are applied. The EPA has established MCLs, Secondary 
MCLs and Action Levels, collectively referred to as safe drinking water standards, to ensure public 
water supplies meet thresholds considered protective of human health. Although private wells are not 
regulated as such, for the purpose of human health protection, standards used for public water supplies 
are applied for this ROD which are considered protective to human health. 

Cleanup Levels 

Surface Soil, Unimproved Roads/Alleys, Right of Ways and Storm Water Drainages at Residential 
Properties: 

Lead - 400 mg/kg 

A determination will be made through 10 percent comparative analyses during the RD/RA phase to 
confirm historic evidence that achieving the cleanup standard for lead in soil will accomplish meeting 
the cleanup levels for other COCs. 

Potable Groundwater Diverted from Private Wells: 

All COCs - MCLs under the SDWA 
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DESCRIPTION OF ALTERNATIVES 

Description of Remedy Components 

Three alternatives were developed in the FS to meet the identified RAOs. The alternatives were 
developed to specifically address lead-contaminated residential surface soil. With the exception of the 
possibility of phosphate treatment for a portion of properties with contamination less that 800 ppm for 
Alternative 3, Alternatives 2 and 3 have common elements. 

The EPA considered phosphate treatment for reducing the risk of exposure through contaminated soils 
during the preliminary screening of remedial alternatives for the FS. At that time, an extended study of 
phosphate treatment technology at the Oronogo-Duenweg Superfund site in Jasper County, Missouri, 
had achieved a maximum of 40 percent reduction in bioavailability over a seven-year study period. 
However, the technology had not undergone any implementability testing by the EPA at a residential 
property. A recent review of the technology at the Omaha Lead site entitled "Evaluation of Phosphate 
Treatment at Residential Properties; Omaha Lead Site, Omaha, Nebraska" (Attachment2) has indicated 
concern about implementability, cost effectiveness and community acceptance in a residential setting, as 
well as the long-term presence and monitoring of lead in the soil even if its bioavailability has been 
reduced. 

Based on these studies and the similarity in sites, the EPA concluded that phosphate treatment of 
residential soils contaminated with lead would not be considered for evaluation as a remedial alternative 
for OU3. The description and comparative analysis of Alternative 3 in the following sections are 
presented since they were part of the IROD for OU3 and present additional comparison of Alternative 3 
to the other alternatives. 

Alternative 1: No Action 

Estimated Total Capital Cost: $0 
Estimated Annual O&M Cost: $0 
Estimated Present Worth Cost: $0 
Estimated Construction Time Frame: N/A 
Estimated Time to Achieve RAOs: Indeterminate 

The NCP requires that the EPA consider a no-action alternative against which other remedial 
alternatives can be compared. Under this alternative, no further action would be taken to monitor, 
control or remediate the threat of lead exposure in residential property soil at the Site. Alternative 1 
would not meet the RAOs because it does not minimize or eliminate the existing or future potential 
exposure to lead contamination. 

Alternative 2: Excavation, Disposal, Vegetative Cover, Potable Water Corrective Action, Health 
Education and Institutional Controls 

Estimated Total Capital Cost: $10.0 million 
Estimated Annual O&M Cost: $140,000 
Estimated Present Worth Cost: $8.5 million 
Estimated Construction Time Frame: 2 years 
Estimated Time to Achieve RAOs: 4 years 
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Alternative 2 is summarized as follows: 

• Excavation and removal of surface soil above 400 ppm lead until soil concentrations fall below 
400 ppm, or a to a minimum depth of 12 inches bgs if less than 400 ppm cannot be achieved. 
Excavation will continue to 24 inches bgs if a soil concentration of less than 1,200 ppm can be 
achieved except in garden areas where less than 400 ppm must be achieved down to 24 inches 
bgs. 

• Clean fill and topsoil replacement and revegetation. 
• Disposal of excavated soil at an EPA-approved disposal facility. 
• Corrective action for potable water at private wells in halos to reduce levels to within EPA safe 

drinking water standards. 
• Health education and outreach. 
• Institutional Controls (ICs). 

Under this alternative, a residential property with at least one quadrant testing greater than 400 ppm lead 
would be remediated. If the remaining drip zone of that property exceeds 400 ppm lead, the drip zone 
would also be remediated. A residential property with no quadrant exceeding 400 ppm lead would not 
be remediated under this action. Based on the current status of past removal and remedial actions, this 
action would include sampling an estimated 750 remaining properties and, based on historical averages, 
result in remediating an estimated 300 properties. It also includes backfilling remediated properties with 
clean backfill and topsoil (defined as less than 100 ppm lead and meeting other metals screening values 
for use), and revegetating. 

The Conrad Repository would initially be used for the disposal of excavated soils, and later disposed of 
at a new repository currently being considered for development. The new repository would serve as a 
convenient and economical location for the public within the Site boundaries to dispose of contaminated 
soil encountered during home construction projects, city and county improvement projects, and possibly 
new developments. For contaminated soil or other mine waste determined to fail TCLP, a stabilization 
component such as phosphate may need to be mixed with it for acceptable disposal at any approved 
disposal location. 

Private wells in halo areas of mine waste will be sampled and evaluated to determine the source and 
cause of contamination. If contamination is not naturally occurring, corrective action will be pursued 
that could include one or a combination of the following to reduce or eliminate COCs to within safe 
drinking water standards: filtering, treatment, well repair, well replacement or providing an alternate 
water supply through connection to a public water distribution system. 

Under this alternative, the established and active health education program would continue in 
cooperation with the EPA, ATSDR, MDNR, MDHSS and MCHD. Education would primarily be 
conducted by the MCHD. 

For ICs, the Voluntary IC Program (VICP) has been developed during the IROD remedial activities in 
conjunction with concerned citizens and government stakeholders as a local program to be operated by 
the MCHD. The intent of this program focuses on monitoring residential properties and testing disturbed' 
soil, preventing disturbances to soil/demarcation barriers, and ensuring that proper handling and disposal 
of contaminated soil is accomplished if disturbance occurs. A VICP Manual (Attachment 3) has been 
developed for use by all stakeholders as a guide to encountering, handling and disposing of lead 
contamination. 

22 



Under Alternative 2, the future land use of the remediated residential properties is not anticipated to 
change, and the remedy is expected to enhance land use by providing clean soil with unrestricted use at 
the surface to a minimum depth of 12 inches bgs. Barriers will identify contaminated soil left in place 
and will be protected through the VICP, which will provide the necessary monitoring for disturbance 
events to protect both clean soil and demarcation barriers and prevent exposure potential to 
contamination left in the subsurface. Private wells may continue to be used and potable water treated as 
necessary. 

O&M would involve maintaining the remediated property clean soil and demarcation barriers, and 
preventing any future spread of contamination at residential properties. 

Alternative 3: Phosphate Stabilization, Excavation, Disposal, Vegetative Cover, Potable Well 
Corrective Action, Health Education and Institutional Controls 

Estimated Total Capital Cost: $13.5 million 
Estimated Annual O&M Cost: $140,000 
Estimated Present Worth Cost: $11.5 million 
Estimated Construction Time Frame: 4 years 
Estimated Time to Achieve RAOs: 4 years 

Alternative 3 has the same elements as Alternative 2 with the exception of the additional use of 
phosphate treatment for treating contaminated soil possessing lead at 800 ppm lead or less, and includes 
the following elements: 

• Excavation and removal of surface soil above 400 ppm lead until soil concentrations fall below 
400 ppm, or a to a minimum depth of 12 inches bgs if less than 400 ppm cannot be achieved. 
Excavation will continue to 24 inches bgs if a soil concentration of less than 1,200 ppm can be 
achieved except in garden areas where less than 400 ppm must be achieved down to 24 inches 
bgs. 

• In situ phosphate treatment for quadrants possessing soil from 400 ppm to 800 ppm lead. 
• Clean fill/topsoil replacement and revegetation for the properties excavated. 
• Lime added to treated areas to neutralize acidic soil condition and revegetation. 
• Disposal of excavated soil at an EPA-approved disposal facility. 
• Health education and outreach. 
• Institutional Controls. 

For Alternative 3, all residential properties with a quadrant showing a composite sample result greater 
than 400 ppm lead will be remediated. The drip zone may be remediated if the lead concentration in the 
drip zone of any remediated property exceeds 400 ppm lead. Residential properties where quadrant 
samples do not exceed 400 ppm lead would not be addressed under this action. Approximately 750 
residences in Madison County remain to have their residential property soil sampled by the EPA. Under 
this alternative, the EPA will continue to seek access to and sample all residential properties within the 
Site to determine if they have been impacted by mining-related activities. Under this alternative, 300 
residential properties are projected to possess lead soil concentrations greater than 400 ppm lead and 
will require excavating some or all portions of the property. 
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Under Alternative 3, it is estimated there will be 170 properties with lead soil concentrations between 
400 ppm and 800 ppm (an assumed concentration for costing purposes only) and would be treated 
In situ with phosphate to reduce bioavailability of metals in the soil and thereby control the health risk to 
children. It is anticipated that phosphate, in the form of phosphoric acid, would be roto-tilled into the 
soil to a depth of 6 to 10 inches and allowed to stabilize for 7 to 10 days. Afterward, lime would be 
added to the property soil to raise the pH or otherwise neutralize the acidic condition created by the 
phosphate treatment, and the lawn would then be reestablished. 

This alternative would not be implemented until a site-specific treatability study was completed to assess 
the effectiveness of phosphate stabilization on reducing lead bioavailability for the Site. The treatability 
study would consist of initial bench scale and bioavailability testing to determine the effect that 
phosphate addition, under ideal laboratory conditions, has on Site soils. The second part of the study, 
assuming initial findings are positive, would include testing of field application methods and phosphate 
application rates to most effectively lower the bioavailability of lead in the soil. Although site-specific 
treatability studies are necessary to determine the effect phosphate stabilization has on lowering the 
bioavailability of lead in residential soils, studies conducted by the EPA at other residential lead sites 
indicate that phosphate stabilization may be somewhat effective at lowering the bioavailability of lead 
exposure to young children. The final decision to proceed with phosphate stabilization of properties 
would be made by the EPA after peer review of the treatability study and public comments on the study. 

A long-term monitoring program would be instituted to assess the effectiveness of phosphate 
stabilization. The program would include soil chemistry monitoring to assess the effects of natural 
weathering and the long-term stability of the lead-phosphate minerals formed during phosphate 
treatment. 

For residential properties with lead soil concentrations above 800 ppm, the EPA would remediate these 
properties using a similar methodology to that outlined in Alternative 2 - namely excavation, disposal 
and backfilling. Please see the previous section for details. It is estimated that approximately 130 
residential properties possess lead soil contamination exceeding 800 ppm. Since an estimated 186 yd3 of 
contaminated soil could be removed from each property, the estimated volume of soil would range up to 
24,100 yd3. The repositories, vegetation and restoration, health education, ICs (including the V1CP) and 
groundwater components of Alternative 3 are the same as Alternative 2. 

Land use and O&M would be similar to Alternative 2 above. However continued testing may be 
required to ensure the phosphate treatment remains successful over time. 

Common Elements and Distinguishing Features of Each Alternative 

Alternative 1 is removed from consideration because it is not protective of human health and the 
environment and does not meet ARARs. The two remaining alternatives, Alternatives 2 and 3, include 
the common elements of the selected repository (originally the Conrad tailings pile) and subsequently 
establishing a new, permanent repository that can also be utilized for future disposal by the public; 
vegetation restoration; health education; and the VICP. Both alternatives are similar in their attainment 
of key ARARs if the phosphate stabilization treatability study would prove successful for Alternative 3. 
A cost difference of approximately 27 percent is noted between the alternatives: Alternative 2 is 
projected to cost approximately $8.5 million; Alternative 3 is projected to cost approximately $11.5 
million. 
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The key distinguishing features of these two alternatives are the number of yards to be excavated and the 
potential use of in situ phosphate stabilization in lieu of excavation and replacement. The use of 
phosphate treatment could reduce the overall volume of soil removed and requiring disposal by as much 
as 57 percent. Alternative 2 involves the excavation of all residential properties where a quadrant's 
sample exceeds 400 ppm for lead and does not provide in situ treatment. This alternative would be a 
final soil remedy for approximately 300 properties, the maximum estimated number of properties 
remaining to be remediated for this final ROD. Alternative 3 includes a combination of excavation and 
treatment to achieve the RAO for the estimated 300 residential properties at the Site with lead surface 
soil levels above 400 ppm. Excavation and replacement of lead-contaminated surface soil would be 
performed for an estimated 130 residential properties that exceed 800 ppm for lead, which is the 
anticipated treatment limit for phosphate stabilization. Concurrent with the construction for excavating 
the 130 properties that would require excavation, a treatability study would be performed to determine 
the effectiveness of phosphate stabilization to treat lead-contaminated surface soil with concentrations 
between 400 and 800 ppm lead for an estimated 170 properties. A treatability study is needed because 
phosphate stabilization of lead-contaminated residential soil has never been applied at full scale at lead-
mining Superfund sites. If a phosphate stabilization treatability study was successful, the estimated 170 
residential properties would be treated using this technology. 

The primary distinction between Alternatives 2 and 3 involves the reliance upon a proven, conventional 
approach to remediation (excavation and replacement) versus consideration of a promising yet unproven 
technology (in situ phosphate stabilization treatment) to reduce risks in lead-contaminated surface soil to 
acceptable levels. Phosphate stabilization or treatment has been demonstrated to reduce bioavailability 
in some cases, thereby reducing risks associated with contaminated soil. However, the effectiveness of 
this technology under conditions at the Site remains uncertain as described in the study results of the 
Evaluation of Phosphate Treatment of Residential Properties, Omaha Lead Site, Omaha. Nebraska (see 
Attachment 2). Soil type and chemistry can be expected to impact the effectiveness of this type of 
technology. For this reason, a treatability study that successfully demonstrates the effectiveness of this 
technology applied to site-specific residential soil would be required before phosphate stabilization 
could be considered and applied at this Site. The long-term protectiveness and effectiveness of a surface 
soil excavation and replacement remedy, by comparison, are more assured. 

Significant differences also exist between excavation and treatment with regard to management of lead-
contaminated residential soil above 400 ppm. Under Alternative 2, excavation and replacement of lead-
contaminated soil requires final management of remediated soil at a disposal location, such as the 
Conrad Repository or a future repository to be developed. The residual health risk associated with 
excavated soil and any clean soil and/or demarcation barriers would be controlled through the VICP at a 
local level but in coordination with the EPA until the Second Five Year Review, and with the MDNR 
during O&M. Contaminated soil at the repository would be controlled through covenant agreements 
with property owners under the MoECA to restrict future land use, and through engineering controls at 
the soil repositories. In contrast, under Alternative 3, if phosphate stabilization proved successful and 
treatment was used at a number of contaminated properties, treated surface soil would remain in place at 
the residential property. Residual risks associated with direct contact with the treated surface soil would 
be reduced to the acceptable level of 400 ppm lead or less. 

The design timeframes and implementation associated with Alternatives 2 and 3 are very different. 
Alternative 2 requires very little design because similar residential property cleanups have previously 
occurred at a number of Superfund sites within the Region, as well as at OUs 1 and 3 for this Site. 
Additionally, excavation and replacement of contaminated surface soil is the conventional approach to 
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lead-contaminated soil remediation and uses readily available equipment and standardized procedures. In 
contrast, a treatability study would be required that successfully demonstrates the safety and long-term 
effectiveness of the treatment technology and could require up to three or more years longer than 
Alternative 2 to complete. While Alternative 2 is expected to take four years, Alternative 3 could take 
more than a decade to complete with the inclusion of the treatability study and continued monitoring. If 
the treatability study did not demonstrate the effectiveness and permanence of the treatment technology, a 
remedy modification or amendment would be required for the approximately 170 residential properties 
with lead surface soil concentrations between 400 ppm and 800 ppm, resulting in further delays. 

Long-term effectiveness and permanence factors are also different for Alternatives 2 and 3. For 
Alternative 2, at residential properties where no barrier is placed at depth, excavation and replacement of 
lead-contaminated surface soil provides immediate protection and permanence by replacement with 
clean soils to reduce human exposure potential. The long-term reliability of Alternative 2 is assured 
because there would be no surface soil with lead levels greater than 400 ppm. At properties where a 
plastic barrier is placed at depth, long-term reliability is high due to the placement of at least 12 inches 
of clean soil, which also provides a barrier between humans and contaminated soil left at depth. The 
rationale for establishing a minimum clean soil thickness of 12 inches is that the top 12 inches of soil is 
considered available for direct human contact. The remedy's permanence, in the case of properties with 
plastic barriers at depth, is tied to protecting the physical barrier and limiting disturbance of underlying, 
contaminated soil for both Alternatives 2 and 3, both of which would address this through the V1CP. In 
contrast, phosphate stabilization under Alternative 3 would, again, require a long-term monitoring 
program to assess the long-term reliability and permanence considering that previous studies are 
inconclusive, and each site would require its own individual study. 

As part of Alternative 3, the use of phosphate stabilization would constitute an innovative treatment 
remedy for lead-contaminated residential surface soil at the Site that would reduce toxicity. CERCLA 
establishes a statutory preference for remedies involving treatment that reduce the toxicity, mobility, or 
volume of hazardous substances. In comparison, Alternative 2, with its reliance on excavation, removal 
and disposal, does not treat or reduce the toxicity or volume of the hazardous substances (lead-
contaminated residential surface soil.) However, the mobility of this soil would be reduced by its 
consolidation and control at a soil repository such as the Conrad tailings pile. 

Expected Outcomes of Each Alternative 

Both excavation and replacement of contaminated surface soil and implementation of successfully-
demonstrated phosphate stabilization would allow for unrestricted future use at the majority of 
remediated properties, in addition to achieving the RAO for soil in preventing human exposure. Under 
both alternatives, it is anticipated that a small overall number of demarcation barriers will be required 
for placement at depth to indicate lead-contaminated residential soil remains beneath them. The barriers 
will require monitoring under the VICP and maintenance if disturbed. The VICP will ensure, if a barrier 
is disturbed, that the underlying soil will be properly disposed of and both the clean soil and demarcation 
barriers will be reconstructed to the condition accomplished at the time of remediation. 

Potable water will be evaluated by sampling and analyses of groundwater from private wells under each 
alternative. Both alternatives provide for the reduction or elimination of COCs through filtering or 
treatment, well repair or replacement, or provision of an alternate water supply to achieve safe drinking 
water standards for potable water. The reduction or elimination of COCs that exceed safe drinking water 
standards will eliminate human exposure and allow for unrestricted, continued use of private well water. 
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Both excavation and replacement of soil and soil treatment are implementable, although phosphate 
stabilization has not been proven as an effective or permanent remedy and could only be used after a 
successful treatability study. Both could achieve meeting the RAOs, but Alternative 2 would not need to 
be proven through additional studies or continued monitoring. 

The time frame to achieve cleanup goals is different for the alternatives. Excavation and soil 
replacement of a single property is typically performed within approximately five days. In comparison, 
phosphate stabilization of a property is expected to take approximately 15 days, meaning it would take 
approximately three times as long to remediate each residential property using phosphate stabilization. 
Seeding, hydroseeding and/or sodding would be applied with both alternatives and would require the 
same amount of additional time under either Alternative 2 or 3. Seeding or hydroseeding could require 
considerably more time and daily care to establish vegetation, depending on the season, compared to 
laying sod which will require frequent watering. 

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

A comparative analysis of alternatives using each of the nine evaluation criteria is presented in this 
section. The purpose of this analysis is to describe the common elements and distinguishing features 
unique to each response option as well as identify the advantages and disadvantages of each alternative 
relative to the other alternatives. A separate comparison of the alternatives is presented under the 
heading of each criterion. 

According to the NCP, nine criteria are used to evaluate the different alternatives individually and 
against each other to select the best remedy. The nine evaluation criteria are (1) overall protection of 
human health and the environment; (2) compliance with ARARs; (3) long-term effectiveness and 
permanence; (4) reduction of toxicity, mobility or volume of contaminants through treatment; 
(5) short-term effectiveness; (6) implementability; (7) cost; (8) state/support agency acceptance; and 
(9) community acceptance. This section of the ROD profiles the relative performance of each alternative 
when measured against the nine criteria and each other. Seven of the nine evaluation criteria are 
discussed below. The state acceptance and community acceptance are presented in the ROD's 
Responsiveness Summary. A detailed analysis of these alternatives can be found in the FS Report. 

The EPA will not address naturally-occurring lead ores in their undisturbed state as part of this action. 
Although the Site has been heavily mined in the past, it may still be possible to encounter naturally-
occurring lead ores during excavation. Section 104(a)(3)(A) of CERCLA states that removal or remedial 
actions shall not be provided in response to a release or threat of release of a naturally-occurring 
substance in its unaltered form or altered solely through natural processes in a location where it is 
naturally found. Naturally-occurring lead ores could be found at the bedrock interface and in 
undisturbed clay soils near the surface. Another indicator of the presence of naturally-occurring lead 
ores could be a high density of galena crystals in soils or unusually high concentrations of lead in 
excavated soils. When these conditions are encountered, they will be documented, excavation will stop 
and backfill initiated. 

Similar to the presence of naturally-occurring background COCs in soil at the surface, groundwater at 
private wells may also possess the presence of naturally-occurring minerals or compounds. Private wells 
drilled into granite or other igneous rock have the potential to possess elevated levels of fluorine as a 
result of the dissolution of naturally-occurring fluorite. Iron and manganese are also common in soils 
and geologic formations throughout the Site and are not exclusive to formations exploited for mining. 
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Private well construction and condition, well depth and the local geologic setting, in addition to 
geographic setting with respect to mine waste source locations, will be evaluated to assist in determining 
if the detection of COCs is a result of mine waste as opposed to naturally-occurring or background 
constituents during the RD/RA phase of the response actions. 

1. Overall Protection of Human Health and the Environment: Determines whether an alternative 
eliminates, reduces, or controls threats to public health and the environment through institutional 
controls, engineering controls, or treatment. 

Alternative 1 does not provide protection for the environment or residents at the Site because no actions 
are taken to mitigate the exposure to lead-contaminated soil. Alternative 2 would remove the significant 
exposure pathway associated with contaminated residential property soils. Once excavation, soil 
replacement and revegetation are complete and soils properly disposed of, the VICP would be fully 
implemented to monitor and address risks associated with any remaining contamination. Health 
education would continue, educating citizens and other stakeholders on effective ways to prevent human 
exposure to lead contamination. Potable groundwater at private wells would be assessed and, if 
determined contaminated above safe drinking water standards, corrective action would be implemented 
to reduce contamination to concentrations within safe drinking water levels. Therefore, Alternative 2 is 
protective of human health and the environment. As part of Alternative 3, a treatability study using 
residential property soil would be required to show that phosphate treatment of soil with lead 
concentrations between 400 ppm and 800 ppm would reduce the bioavailability of lead at the Site to 
levels that are protective of human health. Alternative 3 is protective of human health and the 
environment only if the phosphate treatment significantly reduces the bioavailability of lead on a long-
term basis. 

Two studies were conducted using phosphate treatment similar to that proposed for Alternative 3 as an 
alternative to address residential soil lead concentration between 400 ppm and 800 ppm. Based on these 
studies, the EPA is recommending that phosphate treatment no longer be considered as an alternative for 
the residential cleanup action at the Site. If phosphate treatment was capable of lowering the 
bioavailability of lead in soil by 50 percent or more, the technology might be appropriate for 
remediation of properties with lead concentrations of 800 ppm or less. However, if a 50 percent 
reduction in the bioavailability of lead cannot be consistently achieved, the technology may not be 
applicable to residential yards with lead contamination less than 800 mg/kg. The application of 
phosphoric acid to residential soils to reduce the bioavailability of lead has not been implemented on a 
large scale at residential properties. Some pilot and bench scale studies have demonstrated that 
phosphate treatment may reduce the bioavailability of lead to some extent, but the results have been 
inconclusive and do not confirm that the bioavailability of lead can be consistently reduced by 50 
percent or more. 

In addition, the phosphate treatment may lose its effectiveness over time. If the phosphate treatment 
does not permanently reduce lead bioavailability, the technology cannot be relied upon to provide long-
term protection. The technology has some negative features, such as implementability and public 
acceptance. During the first 3 to 10 days after the addition of phosphoric acid, the soil will have a low 
pH near the surface which may pose a risk of irritation or burns to the skin following dermal contact. 
The phosphoric acid could damage the exterior of the home or personal property around the home if the 
acid is not carefully applied. The property would have to be fenced prior to the application of the 
phosphoric acid to restrict access to the property during treatment of the yard. The fence would have to 
remain until the lime was applied and the yard was sodded. Small animals and birds would still have 
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access to the property, and contact with the soil prior to the application of the lime could pose a risk to 
them. Depending on the method of applying the phosphoric acid, there would be a risk to workers from 
aerosol spray. Workers would be required to wear protective clothing, including respiratory protection, 
during the application of the phosphoric acid. Rototilling the property before the chemical addition and 
again following each of the two applications of the phosphoric acid could damage shrubs, trees, patios, 
sidewalks and driveways if not carefully performed. Rainfall occurring during treatment of a property 
would have the potential to increase the phosphorous concentration in the storm water runoff. Erosion 
control techniques would have to be implemented to prevent soil and chemicals from entering the storm 
water runoff. In addition, some health departments have opposed the use of the technology due to the 
continued presence of unacceptable lead concentrations in treated soils that would require continued 
monitoring to measure bioaccessibility, in addition to continued assessment of lead concentrations in 
soil to assure continued protectiveness. 

2. Compliance with ARARs: Evaluates whether the alternative meets federal and state environmental 
statutes, regulations, and other requirements that pertain to the site, or whether a waiver is justified. 

The ARARs for this Proposed Plan are included in Tables 3.1 through 3.6. The no-action Alternative 
does not comply with the ARARs. In contrast, Alternative 2, the excavation portion of Alternative 3, and 
the groundwater portion of both Alternatives 2 and 3 will comply with chemical and location-specific 
ARARs. Action-specific federal and state ARARs will be achieved by assuring contaminated soil 
exceeding the cleanup level is excavated, transported and properly disposed of, and potable water will 
meet the safe drinking water standards with any filters or collection of contaminants properly disposed. 
Storm water runoff will be addressed during excavation and soil replacement, and the use of best 
management practices will prevent erosion and runoff of sediment. Dust suppression will be used during 
all phases of construction both at residential properties and the repository, and the construction time will 
be minimized to reduce dust exposure potential to residents. Precautions will be considered at each 
location to ensure that excavation will not hinder or interfere with wildlife and local streams. The 
phosphate treatment portion of Alternative 3 would be dependent on the results of a treatability study to 
determine if all federal and state ARARs can be met. Please refer to the final paragraph under 1- Overall 
Protection of Human Health and the Environment. 

3. Long-term Effectiveness and Permanence: Considers the ability of an alternative to maintain 
protection of human health and the environment over time. 

Alternative 1 provides no long-term effectiveness or permanence for the protection of human health and 
the environment. Under Alternative 2 and the excavation portion of Alternative 3, the residual risks 
(those remaining after implementation) would be significantly reduced. Residential properties within the 
Site with soil concentrations at or above 400 ppm lead in Alternative 2, and greater than 800 ppm in 
Alternative 3, would have contaminated soil removed to a minimum depth of 12 inches or greater to 
achieve the lead cleanup level. The removal of contaminated soil, replacement with clean soil and 
revegetation ensures that future human exposure potential will be significantly reduced. Alternatives 2 
and 3 provide permanence through complete removal and containment of contaminated soils at or above 
400 ppm and at or above 800 ppm lead, respectively. 

Both Alternatives 2 and 3 provide for the evaluation and selection of a technology to provide safe 
drinking water. The use of treatment systems and/or filters would require maintenance and filter 
replacement to maintain long-term effectiveness and permanence. However, Alternatives 2 and 3 could 
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meet this criterion for well repairs, replacement wells or the provision of an alternate source of potable 
water through connection to a public water distribution system. 

Alternatives 2 and 3 provide a permanent solution for continued health education, in addition to 
monitoring, testing and guidance for future handling of contamination through the VICP at a local level. 
However, funding to maintain the integrity of these programs may be needed indefinitely. 

Previous studies have concluded that phosphate treatment can result in long-term reduction in the 
bioavailability of lead in soils. However, the treatment of residential soils using a phosphate amendment 
has not been implemented during a full-scale remediation project. The bench and pilot scale studies that 
have been performed have had mixed results, although the previous studies have generally indicated that 
the bioavailability of lead has not been reduced by more than 50 percent. The long-term effectiveness 
under Alternative 3 for phosphate treatment of lead concentrations between 400 and 800 ppm would be 
dependent on the results of a site-specific treatability study. 

A significant aspect of Alternative 2 and the excavation portion of Alternative 3 is the placement of the 
contaminated soils at the Conrad Repository or a future developed repository, both of which require 
storm water and other design and engineering controls for long-term stability. Additionally, the 
establishment of a public use repository will be needed indefinitely to ensure long-term effectiveness 
because contamination will always remain on site; lead remaining in the subsurface at some locations, 
including unremediated locations or locations inaccessible during remediation, will likely be 
encountered at some time in the future and require disposal. 

4. Reduction of Toxicity, Mobility, or Volume of Contaminants Through Treatment: Evaluates an 
alternative's use of treatment to reduce the harmful effects of principal contaminants, their ability to 
move in the environment, and the amount of contamination present. 

There is no reduction in the toxicity, mobility or volume of contamination under the no-action 
alternative (Alternative 1). Alternative 2 and the excavation portion of Alternative 3 would significantly 
reduce the mobility of the COCs by consolidation of the contaminated soils at the Conrad Repository or 
another approved disposal location. Although the exposure pathway would be eliminated or minimized, 
the toxicity and volume of the material would not be reduced by these alternatives with the exception of 
the treated and stabilized soils which would otherwise fail TCLP. The toxicity of the stabilized soils 
would decrease, although the volume of these soils is not expected to be a significant portion of the 
excavated residential soils. Proper long-term maintenance of the repositories is an important component 
of Alternatives 2 and 3 to ensure the significant reduction of heavy metal mobility. 

The treatment portion of Alternative 3, assuming a site-specific treatability study would confirm 
phosphate stabilization would reduce the bioavailability of lead to acceptable health-based levels, would 
reduce the toxicity and mobility of the contamination. The volume of the contamination would not be 
reduced. However, the amount of soil requiring excavation and disposal would be significantly reduced 
over Alternative 2 because contaminated soil between 400 and 800 ppm would be treated in place at the 
residential properties. Please refer to the final paragraph under 1- Overall Protection of Human Health 
and the Environment. 

For Alternatives 2 and 3, a reduction in the toxicity of groundwater upon distribution would be 
accomplished through the use of treatment and filtering. Permanent reduction to the entire source could 
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be accomplished through well repair, well replacement or the provision of an alternate source such as 
connection to a public water supply. 

5. Short-term Effectiveness: Considers the length of time needed to implement an alternative and the 
risks the alternative poses to workers, residents, and the environment during implementation. 

The short-term risk to workers for Alternative 1 is minimal since no remediation efforts will be 
performed. However, exposure pathways for the public and environment would remain. Alternative 2 
has increased short-term risks for the public, construction workers and the environment from excavation 
and transportation efforts. Disturbed contaminated soil could enter the ambient air during excavation and 
transportation. However, dust suppression would be implemented for the protection of the residents, 
community and workers during the remedial action. The alternative would require years to implement 
for all affected residences. However, the length of time at any one residence during excavation would be 
minimal. Therefore, the residential exposure to dust would be minimal. For Alternatives 2 and 3, the 
VICP and health education are in progress, and short-term exposure risks would be controlled through 
continued health education and the full implementation of the VICP. The Conrad Repository is available 
for disposal of contaminated soil generated by residents, local governments and contractors until a 
public use repository is developed. 

Alternative 3 has the same risks as Alternative 2 in addition to exposing workers, residents and animals 
to phosphoric acid and lime. Depending on the application method for the phosphoric acid, there would 
be a risk to workers and property from aerosol spray. Workers would be required to wear protective 
clothing (including respiratory protection) during the application of the phosphoric acid. 

Alternative 1 would not provide for the groundwater measures that would be provided by Alternatives 2 
and 3. For Alternatives 2 and 3, short term exposure risks could occur during the identification of 
contaminated potable groundwater diverted at private wells, and through delays in providing corrective 
measures. However, delays in implementing corrective measures could be minimized by providing 
bottled water until permanent corrective measures are employed. 

6. Implementability: Considers the technical and administrative feasibility of implementing the 
alternative such as relative availability of goods and services. 

Alternative 1 does not require any implementation. Alternative 2 and the excavation portion of 
Alternative 3, in addition to the groundwater portion of Alternative 2 and 3, are readily implementable 
because they are technically feasible from an engineering perspective. Excavation methods, backfilling 
and revegetation are typical engineering controls. The installation of filters and potable water treatment 
systems, in addition to repairs to existing well components or drilling of new wells, and connection to an 
alternate water supply (if available) can be readily achieved in terms of equipment and technology. The 
experience of previous site removal and remedial actions conducted by the EPA at this and other lead 
mining Superfund sites has shown that Alternative 2 and the excavation portion of Alternative 3, in 
addition to the potable water components of each, is readily implementable. 

The phosphate treatment portion of Alternative 3 would be more difficult to implement. The application 
of the phosphoric acid treatment on residential properties has not been attempted on a large scale. This 
treatment alternative uses 85 percent phosphoric acid, which can cause skin irritation as well as damage 
to the respiratory system of workers if not handled properly. Phosphoric acid is viscous, making 
application difficult, and it may crystallize in winter. The phosphoric acid could damage the exterior of a 
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structure such as a home or personal property around the home if the acid is not carefully applied. The 
property would have to be fenced prior to the application of the phosphoric acid to restrict access to the 
property during treatment of the property. The fence would have to remain until the lime was applied 
and the property was revegetated. Small animals and birds would still have access to the property, and 
contact with the soil prior to the application of the lime could pose a health risk to them. Please refer to 
the final paragraph under 1- Overall Protection of Human Health and the Environment. 

The health education portion of Alternatives 2 and 3 is already implemented. The VICP has been 
developed and partially implemented with public and stakeholder input. The Conrad Repository will be 
used for disposal of lead-contaminated soil until a permanent public use repository is developed. 

Potable water and well construction evaluations under both Alternatives 2 and 3 can be conducted in-
house by the EPA without delays or future contracting, so implementation is feasible from an 
administrative perspective. 

7. Cost: Includes estimated capital and operations and maintenance (O&M) costs as well as present 
worth costs (Table 6). Present worth cost is the total cost of an alternative over time in terms of today's 
dollar value. Cost estimates are expected to be accurate within a range of +50 to -30 percent. 

No capital or O&M costs would be associated with Alternative 1 because no remedial actions would be 
conducted. The present worth cost for Alternative 2 is estimated to be $8.5 million. The present worth 
cost for Alternative 3 is estimated to be $11.5 million. For both cost estimates, capital costs are spread 
over a construction period of two years. A 7 percent discount rate was used to calculate the present 
worth. These estimates are approximate and made without detailed engineering data. The actual cost of 
the project would depend on the final scope of the remedial action, actual length of time required to 
implement the alternatives and other unknown factors. 

The historical average amount of soil removed from each property is 186 yd3 at a construction-only cost 
of $63 per yd3. This estimate is a general average considering past construction activities on this Site, but 
future costs could vary. For Alternative 3, the estimated costs of the phosphoric acid treatment could 
range from $12,305 for as little as one quadrant per property to $49,220 for an entire property. 

For Alternatives 2 and 3, costs to address potable water for private wells are projected in the range of 
$600 for the basic installation of a filter system to as much as $7,000 for installing a new well, 
depending on the depth. Under both Alternatives 2 and 3, annual costs of $60,000 and $80,000 for the 
VICP and health education, respectively, would continue for four years and then be incorporated in the 
annual cost of O&M. 

8. State/Support Agency Acceptance: Considers whether the state agrees with the EPA's analyses 
and recommendations of the RI/FS and the Proposed Plan. 

MDNR staff generally support the Preferred Alternative (Alternative 2) proposed by the EPA. Typically, 
the MDNR has approved this same type of work in removal and remedial actions at this and other sites 
throughout Missouri. State acceptance was provided in a letter from the MDNR dated August 14, 2014. 

9. Community Acceptance: Considers whether the local community agrees with the EPA's analyses 
and Preferred Alternative. Comments received on the Proposed Plan are important indicators of 
community acceptance. 
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In general, the local community, including local citizens and officials, support the Selected Remedy 
(generally presented in the Proposed Plan as the Preferred Alternative). A Responsiveness Summary, 
which captures public comments, has been included as part of the Interim ROD. The landowners of the 
Conrad tailings pile are willing to allow the EPA to use their property as the initial soil repository, and 
the City of Fredericktown and Madison County generally agree to allowing a lead-contaminated tract of 
land owned by the city to be used as the future public repository. 

PRINCIPAL THREAT WASTES 

According to the Office of Solid Waste and Emergency Response, OSWER Directive 9380.3-06FS, A 
Guide to Principal Threat and Low Level Threat Wastes, dated November 1991: 

Principal threat wastes are those source materials considered to be highly toxic or 
highly mobile that generally cannot be reliably contained or would present a 
significant risk to human health or the environment should exposure occur. 

Based on this definition, contaminated residential soil does not appear to be a principal threat waste 
because it is not a source material and therefore does not require treatment. The locations of mine waste 
at the Site are the ultimate source of the lead contamination in residential soil and will be addressed later 
under existing or future RODs. Additionally, the remaining lead-contaminated residential surface soil is 
neither highly toxic nor highly mobile in part because of previous removal and remedial actions. This 
final ROD allows the EPA to address the highest priority at the Site, human health risks posed by 
residential property surface soil, while additional evaluations are performed at other subsites on source 
materials. 

SELECTED REMEDY 

Summary of the Rationale for the Selected Remedy 

The Selected Remedy for OU3 is Alternative 2 - Excavation, Disposal, Vegetative Cover, Potable 
Water Corrective Action, Health Education and Institutional Controls. The Selected Remedy was chosen 
over the other alternatives by the EPA because, among other reasons, it will achieve the RAOs and 
provides the best balance of the available options with respect to the nine NCP criteria. Alternative 2 is 
a continuation of the previous removal and remedial actions to excavate and replace lead-contaminated 
residential surface soil at the Site. Of the two alternatives which meet the threshold criteria, Alternative 
2 is the better of the two with respect to long-term effectiveness and permanence because phosphate 
treatment's effectiveness is unknown due to the lack of a long-term study and the degree to which 
residual lead contamination, even though lower in bioavailability, would be accepted by homeowners 
and health officials. Alternative 2 is also better with respect to short-term effectiveness because soil 
disturbance activities will take less time at each property. Placing phosphate treatment materials on 
properties would require controls to protect residents and pets. With respect to implementability, 
Alternative 2 will be completed in a shorter time frame. Additionally, Alternative 2 is moderately less 
costly than Alternative 3. The EPA has met the RAOs at other lead mine-related Superfund sites by 
employing alternatives similar to Alternative 2 with respect to the key components. Finally, the VICP 
has been developed with community input and government stakeholders for this final ROD. Ultimately, 
ICs are needed by the EPA to ensure that the clean soil and demarcation barriers placed at depth, and the 
soil beneath them, is not disturbed for long-term protection of human health. Should disturbance occur, 
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contaminated soil must be properly handled and disposed of. The VICP will also help the local 
community and government officials evaluate ways to safeguard future residential development while 
continuing to work with the federal and state stakeholders during the completion of the RA to further 
enhance its effectiveness during the remaining remedial actions. 

The HHRA, which is the basis for the RAOs, clearly supports the need to take action at these high 
priority areas (residential properties) in a timely fashion, although remedial action continues under the 
OU3 IROD. However, due to the large number of residential properties remaining to be sampled and 
remediated, construction will likely take a minimum of two years to complete once the remedy is 
implemented. This remedy was selected to eliminate exposure of the site receptors to the COCs 
contained in surface soil and potable water diverted from private wells drawing from groundwater in the 
halo of mine waste impoundments, workings and outflows. Health education and the VICP will assist in 
maintaining the protectiveness of the remedy once construction is completed and should continue in 
perpetuity in order to ensure the protectiveness of the remedy. 

Description of the Selected Remedy 

The Selected Remedy is Alternative 2 — Excavation, Disposal, Vegetative Cover, Potable Water 
Corrective Action, Health Education and Institutional Controls. The Preferred Alternative was chosen 
over the other alternatives by the EPA because, based on the nine NCP criteria, it provides the best 
balance of available options and achieves the RAOs. 

Under this alternative, the definition of a residential property includes residential yards, public areas and 
child high-use areas. Included with the remediation of residential properties are unimproved roadways, 
right of ways and storm water drainages. The EPA will continue to seek access to and complete 
sampling of all remaining residential properties that have not been sampled (estimated at 750) to 
determine the presence of lead contamination and eligibility for remediation. As many as 300 properties 
are projected to require remediation. If access is not granted by property owners to sample or remediate, 
other vehicles such as administrative action may be used to gain access. 

A residential property with at least one quadrant testing greater than 400 ppm lead will be remediated. If 
the remaining drip zone of that property exceeds 400 ppm lead, the drip zone will also be remediated. A 
residential property with no quadrant exceeding 400 ppm lead will not be remediated under this action. 

Soil Excavation: Remediation under this alternative will include the excavation and disposal of lead-
contaminated soil, backfilling the excavation with clean soil, and restoration of all disturbed areas of the 
property to its original condition. Soil will be excavated using acceptably sized equipment suited to the 
size of the property to accommodate access and the ability to work within the property boundaries 
without disturbing adjacent properties. Hand tools will be used in areas where access is constrained and 
to prevent damage to buried utilities, tree roots, plantings, landscaping and other structures. Excavation 
will continue beneath the ground surface until the underlying soils at the base of the excavation are less 
than 400 ppm lead, or to a minimum depth of 12 inches if less than 400 ppm lead cannot be achieved 
within 12 inches bgs. An exception is garden areas where 400 ppm lead must be achieved down to 24 
inches bgs. 

If at 12 inches bgs the lead soil concentration is greater than 1,200 ppm, the EPA will approve 
excavation to a greater depth if it can be determined that a lead soil concentration below 1,200 ppm can 
be achieved within 24 inches bgs. If the EPA determines a lead concentration of less than 1,200 ppm 
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concentration cannot be achieved within 24 inches bgs, the excavation will not continue and a 
demarcation barrier will be placed beneath the clean soil at 12 inches bgs. 

The demarcation barrier will be an obvious, highly visible, plastic barrier that is permeable, wide 
meshed and will not affect soil hydrology or vegetation, such as an orange or red mesh plastic netting or 
construction fence. It will serve as a physical alert to anyone accessing the subsurface, indicating the 
presence of contaminated soil beneath it that poses a human health risk and should not be disturbed. The 
EPA recommends a minimum of 12 inches of clean soil be maintained at the surface to indefinitely 
serve as an adequate soil barrier to underlying soil that exceeds 400 ppm lead for protection of human 
health. The rationale for establishing this as a minimum thickness is that the top 12 inches of soil is 
considered available for direct human contact. 

Based on the EPA's previous soil removal activities in and around Fredericktown, an average residential 
property will require removal and replacement of approximately 186 yd3 of soil. Although this estimate 
could be considered high based on the 75 properties with only small areas of contamination identified 
along streets and in garden areas, the conservative approach is to calculate the property contaminated 
soil volume based on historic averages, since additional contamination could be identified during the 
excavation of any given residential property. Considering this, an estimated total of approximately 
55,800 yd3 of soil would require excavation, disposal and replacement. This estimate is used as the basis 
for part of the cost estimate for this remedial action. 

Soil Disposal: The Conrad Repository will initially be used for the disposal of excavated soils. An 
additional repository is currently being considered for development. The new repository will also serve 
as a convenient, economical location for the public to dispose of contaminated soil encountered during 
home construction projects, city and county improvement projects and repairs, and possible new 
developments in the future. For contaminated soil or other mine waste determined to fail TCLP, a 
stabilization component such as phosphate may need to be mixed with it in order to be accepted for 
disposal at any approved disposal location. 

After excavation and soil disposal, backfill and topsoil will be placed and the property will be graded to 
its original condition. The property will then be seeded, hydroseeded and/or sodded to restore the 
vegetation. Seeding or hydroseeding is preferred over sodding for its ease of initial maintenance and 
significant cost reduction. However, sod may be used at some or all locations on a property depending 
on specific property conditions such as steep slopes that would be subject to erosion before the 
vegetation could become established, or during periods outside of seeding windows to accommodate a 
property owner's use of the yard. 

Potable Water Corrective Action: The current available data from private wells supports the theory that 
groundwater at residential wells outside of mine waste source locations has not been determined to be a 
Site concern, but may continue to be evaluated through the resampling of some private wells that were 
previously sampled by the EPA and MCHD. However, groundwater for potable use at private wells in 
the halo of mine workings, tailings and outflow locations could present a human health risk. Those 
private wells will be targeted for sampling, and the source and cause for contamination to the potable 
well water evaluated. Based on the results of the analyses and evaluation, corrective action will include 
one or a combination of the following to meet the EPA's safe drinking water standards in relation to the 
detected COCs exceeding its respective Primary MCLs, Secondary MCL or Action Level: filtering 
and/or treatment; well repair or replacement; and the provision of an alternate water supply through 
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connection to a public water distribution system. Bottled water may be provided an as initial measure 
during the interim period after discovery of contamination until corrective action is completed. 

Health Education: Due to the environmental problems associated with lead and other metals, in addition 
to the fact that lead contamination to some degree will always remain present at known and undisclosed 
locations across the Site, continued health education is necessary to assist in preventing activities that 
could result in human exposure leading to adverse health effects, and to maintain the already reduced 
frequency of elevated blood lead levels accomplished through the removal actions. Under this 
alternative, the established and active health education program would continue in cooperation with the 
EPA, ATSDR, MDNR, MDHSS and MCHD. Education would primarily be conducted by the MCHD. 
The following, although not an exhaustive list, indicates the types of education activities that will be 
continued at the Site: 

• conduct extensive community-wide blood-lead monitoring, 
• perform in-home assessments for children identified with elevated blood lead levels, 
• distribute prevention information and literature, 
• hold meetings with and act as a resource for area physicians of local families, 
• provide community education through meetings; literature; talks and presentations at civic clubs, 

schools, nurseries, preschools, churches, fairs, etc.; and one-on-one family assistance, 
• undertake special projects to increase awareness of how local citizens can protect themselves from 

heavy metal health risks, and 
• contractor, local government and stakeholder training to educate on issues including lead exposure 

prevention, proper handling and disposal. 

ICs: ICs are necessary to maintain the protectiveness of the remedy, both during the remedial actions 
and in perpetuity. Clean soil barriers and demarcation barriers must be maintained with limited 
disturbance to the underlying soil. If disturbance to a barrier or the underlying soil cannot be avoided, 
barrier repair or replacement and proper handling and disposal of contaminated soil is necessary to 
prevent recontamination at the surface of the same property or other locations. 

While the EPA has considered proprietary controls in the form of restrictive covenants, these controls 
present a greater difficulty at this Site given that over 1,600 residential properties in the project area 
have been remediated, and a number of properties will possess demarcation barriers with contamination 
remaining beneath them at the close of construction. Additionally, Madison County is a state-designated 
"Class 3" county as a result of its assessed valuation and population, which limits its authority to 
develop ordinances and impose taxes to administer and maintain local controls. 

For these reasons, a Voluntary IC Program was developed during the IROD remedial activities in 
conjunction with concerned citizens and government stakeholders, resulting in a local program to be 
operated by the MCHD. Currently funded through cooperative agreements between the EPA and 
MDHSS, this program focuses on monitoring and testing residential properties, preventing disturbances 
to soil/demarcation barriers and contaminated soil, ensuring the proper handling and disposal of 
contaminated soil if a disturbance occurs, and proper disposal of contaminated soil. A VICP Manual has 
been developed for use by all stakeholders as a guide to encountering, handling and disposing of lead 
contamination. 

The MCHD has been provided access to the EPA's Residential Lead Database to initiate monitoring 
properties as a function of the VICP, in addition to keeping the database content current with respect to 
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property owner and contact information. The MCHD will alert citizens and contractors of any known 
contaminated soil conditions at residences warranting special attention by monitoring local building 
permits and the Missouri Dig-Rite database as vehicles to trigger a local oversight response for any 
projects involving soil disturbances. The MCHD has acquired an XRF to analyze soil for the presence of 
lead contamination and is assisting in providing proper instruction for maintaining soil and demarcation 
barriers and the handling and disposal of contaminated soil to ensure properties are not recontaminated 
and remain protective of human health. The health education program and the VICP will also 
incorporate training of local city and county government officials to garner their cooperation in 
monitoring both their own and subcontracted construction and repair activities for roads, right-of-ways, 
storm water drainages, and infrastructure projects.. 

The VICP will be evaluated in four years as part of the next Five Year Review period to determine its 
viability and effectiveness. Should it be determined to fail to ensure long term protectiveness, options to 
continue other ICs could rely on exclusive or combined components that include formal adoption of 
health ordinances, agreements with local governments, and/or covenants with property owners through 
the MoECA with long term stewardship monitoring. 

The future land use of the remediated residential properties is not anticipated to change. With adequate 
remediation, continued health education and successful management of the VICP, the land use will 
actually be enhanced. Lead-contaminated soil that could otherwise pose a human health risk will be 
excavated and clean soil replaced to a minimum depth of 12 inches bgs. Health education will continue 
to educate school-aged children, the community and all stakeholders on the dangers of lead 
contamination, further reducing the potential risk of exposure. 

Based upon the information currently available, the EPA believes the Selected Remedy meets the 
threshold criteria and provides the best balance of available options among the other alternatives with 
respect to the balancing and modifying criteria. 

Summary of the Estimated Remedy Costs 

The present worth cost for Selected Remedy - Alternative 2 is estimated to be $8.5 million and is 
presented in Table 6. The capital costs are spread over a construction period of four years. A 7 percent 
discount rate was used to calculate the present worth. A present worth analysis was performed to 
evaluate project costs over four years and is included in the table. This estimate is approximate and 
made without detailed engineering data. The information in Table 6 is based on the best available 
information regarding the anticipated scope of the Selected Remedy. Changes in the cost elements are 
likely to occur as a result of new information and data collected during the implementation of the 
remedial action. Major changes, if they arise, may be documented in the form of a memorandum in the 
Administrative Record file, an Explanation of Significant Differences, or an amendment to this final 
ROD. This is an order-of-magnitude engineering cost estimate that is expected to be accurate within 
+50 to -30 percent of the actual project cost. 

Expected Outcomes of the Selected Remedy 

The Selected Remedy will provide an accelerated response to residential property surface soil 
contaminated with lead above the cleanup level and will significantly improve human health protection 
in the community. Remediated properties will meet the cleanup criteria of less than 400 ppm lead in 
surface soil and corrective action to potable water at private wells will achieve safe drinking water 
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standards based on the HHRA and RAOs. The Selected Remedy will take an estimated two years to 
construct once implemented due to the large number of properties involved. The Selected Remedy at 
properties where barriers are placed at depth will ultimately be monitored and preserved under the VICP 
management at a local level. 

Continued residential use will be enabled at all remediated properties under the Selected Remedy. Land 
use may actually be enhanced because lead-contaminated surface soil that would otherwise pose a 
human health risk will be excavated from the vast majority of residential properties. Residential 
properties with contamination left at depth will have a demarcation barrier in addition to a minimum 12-
inch clean soil barrier. The VICP will be in place to protect the barriers, and the minimum 12-inch clean 
soil barrier at the surface will be available for unrestricted use and direct human contact under this 
alternative. 

STATUTORY DETERMINATIONS 

The EPA expects the Selected Remedy to satisfy the following statutory requirement of section 121(b) 
of CERCLA: (1) be protective of human health and the environment, (2) comply with ARARs, (3) be 
cost-effective, (4) use permanent solutions and alternative treatment technologies or resource recovery 
technologies to the maximum extent practicable, and (5) satisfy the preference for treatment as a 
principal element or explain why the preference for treatment will not be met. The following sections 
discuss how the Selected Remedy meets these statutory requirements. 

Protection of Human Health and the Environment 

The Selected Remedy will protect human health and the environment at remediated residential 
properties by achieving the RAOs through conventional engineering measures and ICs. Risks associated 
with lead-contaminated residential soils at the Site are caused by the potential for direct contact with 
contaminated soils and potable groundwater from private wells. The Selected Remedy eliminates this 
direct exposure pathway through excavation and replacement of lead-contaminated soils at the 
residential properties. Contaminated soils will be removed from residential properties, permanently 
eliminating this identified source of exposure. Corrective action to potable water diverted for use from 
private wells in the halos of mine waste sources will eliminate risks from ingestion of contaminated 
groundwater by reducing the concentrations of COCs to within safe drinking water standards. The 
implementation of the Selected Remedy for soil and groundwater will not pose unacceptable short-term 
risks or result in cross-media impacts. 

Health education will continue in perpetuity to educate citizens, contractors and all other stakeholders, 
keeping them informed of the dangers of lead and exposure prevention. The community will become 
aware that living with lead will always be a concern due to the widespread nature of lead contamination, 
but that living in the presence of lead contamination does not have to result in adverse health effects. 

The VICP will address contaminated soil that remains on site by placing the necessary controls in local 
hands to prevent recontamination of remediated properties and new contamination of residential 
properties from off-site source locations. Monitoring of the Site will be maintained by utilizing the EPA 
Residential Soils Database, monitoring local building permits and accessing Dig-Rite to determine 
where disturbance to soils is scheduled to occur. Testing will be performed by the MCHD to determine 
the presence of contamination (if unknown), and to provide immediate guidance to prevent damage to 
barriers and ensure proper handling and disposal of contaminated soils. A new local repository will be 
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made available for residents, contractors, local cities and the county to dispose of lead contamination 
generated during construction, new development, and maintenance/repair projects. 

Compliance with ARARs 

The Selected Remedy is expected to meet all chemical-specific, action-specific, and location-specific 
ARARs and does not involve any waivers. Because there are many ARARs, the ARARs for this final 
ROD are included in Tables 3.1 through 3.6. Additionally, if the EPA and MDNR determine there are 
other documents that should be considered to assist in ensuring protectiveness or are appropriate for use 
with regard to the Selected Remedy, such non-binding criteria are commonly referred to as To Be 
Considereds (TBCs). However, no TBCs were identified for this Selected Remedy. 

Cost Effectiveness 

In the EPA's judgment, the Selected Remedy is cost effective and represents a reasonable value for the 
money to be spent. In making this determination, the following definition was used: "A remedy shall be 
cost effective if its costs are proportional to its overall effectiveness" (NCP 300.430[f][l][ii][D]). It 
relies on conventional engineering, construction and corrective action methods. Contaminated soils are 
removed and replaced, thereby providing a permanent remedy for remediated residential soils which 
should not be subject to future costs and in most cases provides for unrestricted use. 

The cost difference between the Selected Remedy (Alternative 2) estimated at $8.5 million and the other 
alternative that meets the threshold criteria (Alternative 3) estimated at $12.5 million is approximately 
33 percent. Since the effectiveness of a large part of Alternative 3 depends on a successful treatability 
study and continued monitoring to determine that phosphate stabilization will and continues to provide 
permanence and long-term protectiveness, costs could range higher. The excavation and replacement of 
contaminated surface soil in the Selected Remedy under Alternative 2 has the highest level of short- and 
long-term effectiveness and permanence of the alternatives evaluated. 

The VICP will be utilized to prevent new or recontamination of properties and will thereby effectively 
reduce future potential costs to remediate a property. Health education and the VICP at the local level 
will reduce future costs through prevention of recontamination of properties, and also will provide 
readily accessible testing and guidance to address lead contamination and reduce human exposure 
potential indefinitely. 

Utilization of Permanent Solutions and Alternative Treatment (or Resource Recovery) 
Technologies to the Maximum Extent Practicable 

The EPA has determined that the Selected Remedy, among the alternatives evaluated, is the one with the 
best balance of available options with respect to the balancing criteria in the NCP, while also 
considering the statutory preference for treatment as a principal element. When the Selected Remedy is 
in place, it will provide for a permanent solution to eliminating exposure risks to humans given that the 
constructed components for soil and the corrective action for potable water are maintained and repaired 
as needed. 

The Selected Remedy represents the maximum extent to which permanent solutions and treatment 
technologies can be used in a practicable manner at this Site. The EPA has determined that the Selected 
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Remedy provides the best balance of trade-offs with respect to the balancing criteria and bias against 
off-site treatment and disposal, and considering State and community acceptance. The Selected Remedy 
uses a well-demonstrated remediation approach considered reliable and cost effective considering the 
volume of waste present. The constructed components will provide physical barriers to eliminate COC 
exposure, monitored under the VICP in conjunction with O&M to be provided by the MDNR. Short-
term risks during construction can reasonably be controlled through best management practices such as 
watering for dust control, controlling precipitation runoff, and through construction site safety training 
of employees working under well-developed health and safety plans and required attendance at safety 
meetings. 

Preference for Treatment as a Principal Element 

The Selected Remedy does not utilize treatment to address the principle threats posed by the residential 
property soil. No treatment technologies were identified that have definitively demonstrated the ability 
to reliably provide short- and long-term effectiveness, permanence, and meet the other NCP criteria. For 
a very small percentage of contaminated residential soil, lead stabilization treatment may be needed to 
prevent the soil from failing TCLP. However, the volume of such soil is expected to be a negligible 
portion of the total excavated residential soils. Additionally, for a subset of private wells, potable water 
treatment and/or filtering will be utilized if contamination results from dissolved phase metals or 
suspended solids in groundwater from mine waste sources, as opposed to contamination by direct 
surface runoff impacting otherwise clean water in a well through a damaged well component. 

Five-Year Review Requirements 

Because this remedy will result in hazardous substances, pollutants or contaminants remaining on site 
above levels that allow for unlimited use and unrestricted exposure, a statutory review is required. Five 
year reviews are required after initiation of the remedial action to ensure that the remedy is or will be 
protective of human health and the environment in accordance with CERCLA 121(c) and the NCP at 40 
CFR § 300.430(f)(5)(iii)(C). Initiation of remedial action was determined by the "actual RA on-site 
construction" date that triggers the review. The initial Five Year Review was completed in September 
2013, and the Second Five Year Review is scheduled for completion in 2018. 

DOCUMENTATION OF SIGNIFICANT CHANGES 

The EPA reviewed all written and verbal comments submitted during the public comment period. 
Although not considered significant based on the estimated cost range variance (+50 to -30 percent), the 
following change was made. 

A slight adjustment to the capital and present worth cost is noted in this ROD compared to the Proposed 
Plan as a result of a calculation field error. Originally, the VICP line item cost was only carried into the 
Present Worth Analyses (under the Annual Capital Costs column) for the first operation year, but should 
have carried through the remaining three years. The correction includes that the $60,000 annual VICP be 
carried through all four operation years increasing the original total capital cost of $9,816,000 to 
$9,996,000 (rounded from $9.8 million to $10.0 million), and the original present worth cost from 
$8,317,000 to $8,464,641 (rounded from $8.3 million to $8.5 million). 
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GLOSSARY OF TERMS 

This glossary defines many of the technical terms used in relation to the Madison County Mines Site in 
this ROD. The terms and abbreviations contained in this glossary are often defined in the context of 
hazardous waste management and apply specifically to work performed under the Superfund program. 
Therefore, these terms may have other meanings when used in a different context. 

Administrative Record (AR): All documents which the EPA considers or relies upon in selecting the 
response action at a Superfund site, culminating in the Record of Decision for remedial action. 

Baseline Human Health Risk Assessment (BHHRA): A document that provides an evaluation of the 
potential threat to human health in the absence of any remedial action. 

Bioavailability: A risk assessment term; the fraction of an ingested dose that crosses the gastrointestinal 
epithelium in the stomach and becomes available for distribution to internal target tissues and organs. 

Blood lead level or concentration: The concentration of lead in the blood, measured in micrograms of 
lead per deciliter of blood (pg/dL). 

Capital Cost: Direct (construction) and indirect (non-construction and overhead) costs including 
expenditures for equipment, labor and materials necessary to implement remedial actions. 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA): A federal 
law passed in 1980 and modified in 1986 by the Superfund Amendments and Reauthorization Act. The 
acts created a special tax that went into the Trust Fund, commonly known as Superfund, to investigate 
and clean up abandoned or uncontrolled hazardous waste sites. Under the program, the EPA can either: 
(1) pay for site cleanup when parties responsible for the contamination cannot be located or are 
unwilling or unable to perform the work, or (2) take legal action to force parties responsible for site 
contamination to clean up the site or pay back the federal government for the cost of the cleanup. 

Contaminant: Any physical, chemical, biological or radiological substance or matter that can have an 
adverse effect on human health or environmental receptors. 

Chemicals of Concern (COC): A substance detected at a hazardous waste site that has the potential to 
affect receptors adversely due to its concentration, distribution and mode of toxicity. 

Discount rate: A percentage rate used in present worth analyses to identify the cost of capital and 
operation and maintenance expenses. It is used to value a project using the concepts of the time-value of 
money where future cash flows are estimated and discounted to give them a present value. 

Dolomite: A sedimentary rock containing greater than 50 percent of the mineral dolomite; often found 
with calcite in forming limestone, another sedimentary rock. 

Exposure pathways: The course a chemical or physical agent takes from a source to an exposed 
organism. Each exposure pathway includes a source or release from a source, an exposure point and an 
exposure route. 
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Feasibility Study (FS): A report that analyzes the practicability of potential remedial actions; that is, a 
description and analysis of potential cleanup alternatives for a site on the National Priorities List. 

Groundwater: Water filling spaces between soil, sand, rock and gravel particles beneath the earth's 
surface, which often serves as a source of drinking water. 

Interim: Temporary or provisional efforts that address a portion of the Madison County Mines Site on a 
temporary basis until the final remedy for the entire operable unit is implemented. 

Limestone: A common sedimentary rock consisting mostly of calcium carbonate and aragonite. 

Maximum Contaminant Levels (MCLs): Concentrations established by the EPA in conjunction with 
the Safe Drinking Water Act to define the maximum concentration for contaminants in public drinking 
water supplies. 

National Contingency Plan (NCP): The federal regulation that guides the Superfund program. 

National Priorities List: The EPA's list of the most serious uncontrolled or abandoned hazardous waste 
sites identified for possible long-term remedial action under Superfund. The list is based primarily on 
the score a site receives from the Hazard Ranking System. 

Operation and Maintenance (O&M): Activities conducted at a site after response actions occur to 
ensure that the cleanup or containment system continues to be effective. 

Preliminary Remediation Goals: Site-specific concentration values set as cleanup targets based on 
known and projected human health and ecological risks. 

Present worth: The amount of money necessary to secure the promise of future payment or series of 
payments at an assumed interest rate. 

Proposed Plan: A plan for a site cleanup that is available to the public for comment which summarizes 
remedy alternatives and presents the EPA's Preferred Alternative or cleanup approach. 

Record of Decision (ROD): A public document that explains which cleanup alternative(s) will be used 
at a National Priorities List site. 

Remedial Action (RA): The actual construction or implementation phase of a Superfund site cleanup. 

Remedial Investigation (RI): An in-depth study designed to gather data needed to determine the nature 
and extent of contamination at a Superfund site, establish site cleanup criteria, identify preliminary 
alternatives for remedial action and support technical and cost analyses of alternatives. The RI is usually 
done with the feasibility study. Together they are usually referred to as the RI/FS. 

Removal action: Short-term immediate action taken to address releases of hazardous substances that 
require an expedited response. 

Responsiveness Summary: A summary of oral and/or written public comments received by the EPA 
during a comment period on key EPA documents and the EPA's response to those comments. 
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Toxicity: The degree to which a chemical substance (or physical agent) elicits a deleterious or adverse 
effect upon the biological system of an organism exposed to the substance over a designated time 
period. 
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RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION 

Madison-Wide Residential 
OPERABLE UNIT 03 
Madison County Mines Superfund Site 
Madison County, Missouri 

This Responsiveness Summary has been prepared in accordance with the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980, as amended by the Superfund Amendments and 
Reauthorization Act, and the National Contingency Plan, 40 CFR § 300.430(f). This document provides 
the U.S. Environmental Protection Agency's response to all significant comments received from the 
public on the Proposed Plan for the OU3 portion of the Madison County Mines Superfund Site during 
the 30-day comment period. 

The Responsiveness Summary consists of the following three components: an overview of the public 
process, responses to verbal questions received at the public meeting and responses to written 
correspondence received during the public comment period. This document is provided to accompany 
the Record of Decision and reflects input resulting from the public comment process. 

Overview 

The Proposed Plan and supporting documents included in the Administrative Record (AR) were made 
available for public review and comment for 30 days from July 17 to August 17, 2014. No potentially 
responsible parties are being pursued for these actions. A public meeting was held at the Site at the 
Mineral Area College Fredericktown Outreach Facility in Fredericktown, Missouri, on July 17, 2014. 
Aside from the EPA hearing officer, presenter and CIC representative, 12 attendees were present. Only 
one citizen was present with the remaining attendees representing the MDNR, MDHSS, MCHD, the city 
of Fredericktown and Madison County. 

One verbal statement by a city of Fredericktown representative was made during the question and 
answer session. The statement, which did not solicit a response, involved information concerning 
Fredericktown City Lake (part of OU1) and was deemed irrelevant to the Proposed Plan. This statement 
is included in the transcript of the Proposed Plan public meeting and is included in the Site record. 

One letter was received during the 30-day public comment period. Submitted by the MDNR, the letter 
generally supports the Preferred Alternative in the Proposed Plan and is included as Attachment 1. 

Responses to Verbal Questions 

No verbal questions were presented by any attendees at the Proposed Plan public meeting, therefore no 
responses are included in this responsiveness summary. 

Response to Written Correspondence 

The MDNR provided a letter generally concurring with the preferred final remedial alternative presented 
in the Proposed Plan. No other written correspondence was received during the public comment period. 
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Remaining Properties to Sample and Remediate 
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Table 1 - Site Chemicals of Potential Concern 
for the Human Health Risk Assessment 

CHEMICAL SURFACE SEDIMENT SURFACE GROUNDWATER FISH 
SOIL WATER TISSUE 

Aluminum X X 

Antimony X X X X 

Arsenic X X X X X 

Barium X X 

Beryllium 
Cadmium X X X X 

Calcium 
Chromium X X X 

Colbalt X X X X X 

Copper X X X X 

Fluorine NA NA NA X 

Iron X X X X 

Lead X X X X X 

Magnesium 
Manganese X X X X 

Mercury X NA X NA 
Molybdenum NA 
Nickel X X X X X 

Potassium 
Selenium X X X 

Silver X 

Thallium X X NA 
Tin NA NA 
Titanium NA NA 
Vanadium X X X 

Zinc X X X 

NA= Chemical not analyzed (no data to evaluate). 



Table 2 
Current Risk to Children from Ingestion of Lead in Surface Soil and Groundwater 

Summary of Risks to Child Residents from Exposure to Lead in Surface Soil 

ESTIMATED NUMBER AND PERCENT OF PROPERTIES WITHIN THE SPECIFIED P10(%) RANGE 

<5% >5% to <10% >10% to <20% >20% to <50% >50% 

# of properties 799 47 32 55 37 

% of properties 82% 5% 3% 6% 4% 

Notes: 
P10 - Probability of exceeding a blood lead value of 10 ug/dL (%) 

Summary of Risks to Child Residents from Exposure to Lead in Groundwater 

Exposure Unit 
(Well) 

P10 (%) Exposure Unit 
(Well) 

P10 (%) 

20011 0% . 20031 0% 
20008 0% 20032 0% 
20001 0% 20033 0% 
20003 0% 20034 ' 0% 
20004 0% 20035 0% 
20005 0% 20036 0% 
20006 0% 20037 0% 
20007 . 0% 20038 0% 
20009 0% 20039 0% 
20010 0% 20040 0% 
20012 0% 20041 0% 
20018 0% 20042 0% 
20020 0% 20043 0% 
20021 0% 20044 : • 10% 
20022 0% 20047 0% 
20023 0% 20013 0% 
20024 0% 20014 0% 
20025 0% 20015 0% 
20027 0% 20016 0% 

: 20028: 63% 20017 0% 
20030 0% . 20019 0% 

Notes: Shading indicates a P10 value (probability of a blood lead level exceding 10 ug/dl) that exceeds 5% 

Hatching indicates a P10 value greater than 5%, EPA's health protection goal for children and lead. 
Upon resampling, these wells yielded results less than the Maximum Contaminant Level for lead. 
These wells will be evaluated in the future, with a final decision for them made in the final 
Record of Decision for Operable Unit 3. 

The groundwater results represent the total or unfiltered fraction of lead in groundwater. 



Table 3.1 
Federal Chemical-Specific ARARs 

Citations Description 

A. ARARs 

1. Safe Drinking Water Act National Primary Drinking Water Standards 
40 C.F.R. Part 141 Subpart B and G 

Establish maximum contaminant levels (MCLs), which are health based standards for public waters systems. 

2. Safe Drinking Water Act National Secondary Drinking Water Standards 
40 C.F.R. Part 143 

Establish secondary maximum contaminant levels (SMCLs) which are non-enforceable guidelines for public water 
systems to protect the aesthetic quality of the water. SMCLs may be relevant and appropriate if groundwater is 
used as a source of drinking water. 

3. Safe Drinking Water Act Maximum Contaminant Level Goals (MCLGs) 
40 C.F.R. Part 141, Subpart F 

Establishes non-enforceable drinking water quality goals. The goals are set to levels that produce no known or 
anticipated adverse health effects. The MCLGs include an adequate margin of safety. 

4. Clean Water Act Water Quality Criteria 
40 C.F.R. Part 131 Water Quality Standards 

Establishes non-enforceable standards to protect aquatic life. May be relevant and appropriate to surface water 
discharges, or may be a TBC. 

5. Clean Air Act National Primary and Secondary Ambient Air 
Quality Standards 
40 C.F.R. Part 50 

Establishes standards for ambient air quality to protect public health and welfare. 

7. Residential Lead-Based Paint 
Hazard Reduction Act 

Toxic Substances Control Act (TSCA) Disclosure 
Rule 1018, August 2009. 40 C. F. R. Part 745.220 
Subpart 1. 

Requires persons conducting lead-based paint activities, which includes cleanup of lead-contaminated soil, to 
follow certification requirements and work practice standards 

B. To Be Considered 

1. EPA Revised Interim Soil-lead 
Guidance forCERCLA Sites and 
RCRA Corrective Action Facilities 
and 1998 Clarification 

Office of Solid Waste and Emergency Response 
(OSWER) Directive 9355.4-12, July 14, 1994, 

OSWER Directive 9200.4-27P, August 1988 

Establishes screening levels for lead in soil for residential land use, describes development of site-specific 
preliminary remediation goals, and describes a plan for soil-lead cleanup at CERCLA sites. This guidance 
recommends using the EPA Integrated Exposure Uptake Biokinetic Model (IEUBK) on a site-specific basis to 
assist in developing cleanup goals. 

2. EPA Strategy for Reducing 
Lead Exposures 

EPA, February 21, 1991 Presents a strategy to reduce lead exposure, particularly to young children. The strategy was developed to reduce 
lead exposure to the greatest extent possible. Goals of the strategy are to 1) significantly reduce the incidence 
above 10 pg Pb/dL in children; and 2) reduce the amount of lead introduced into the environment. 

3. Human Health Risk Assessment 
Report (HHRA) 

"Area-Wide Human Health Risk Assessment for the 
Madison County Mines Site, Madison County, 
Missouri" - prepared bv Syracuse Research Corp., 
July 2007 

Evaluates baseline health risk due to current site exposures and established contaminant levels in environmental 
media at the site for the protection of public health. The risk assessment approach using this data should be used in 
determining cleanup levels because ARARs are not available for contaminants in soils. 

4. Superfund Lead-Contaminated 
Residential Sites Handbook 

EPA OSWER 9285.7-50, August 2003. Handbook developed by EPA to promote a nationally consistent decision making process for assessing and 
managing risks associated with lead contaminated residential sites across the country. 

5. Preliminary Remediation Goals Preliminary Remediation Goals for Lead in Soil at the 
Madison County Mines, Operable Unit 3 Site, 
Madison County, Missouri, January 31,2008. 

Establishes preliminary remediation goals for protection of residents from lead in surface soil at the Madison 
County Mines Site, Operable Unit 3. 



Table 3.2 
State Chemical-Specific ARARs 

Citation Description 

A. ARARs 

1. Missouri Air Conservation Law Missouri Department of Natural Resources 
RSMo 643.010 
10CSR 10-6.010 

Sets ambient air quality standards for a variety of constituents, including particulate matter and 
lead. Provides long range goals for ambient air quality throughout Missouri in order to protect 
the public health and welfare. 

2. Hazardous Waste Management Law Missouri Department of Natural Resources 
Identification and Listing of Hazardous Waste 
10 CSR 25-4.261 (A) 1.2,4 

Defines those solid wastes which are subject to regulations as hazardous wasters under 10 CSR 
25. 

3. Missouri Clean Water Law Missouri Department of Natural Resources 
RSMo 644.006 
10 CSR 20-7.015 (1) (2) (3) (4) (5) (6) (7) (9) 

Sets forth the limits for various pollutants which are discharged to the various waters of the state. 
Sets effluent standards that will protect receiving streams. 

4. Missouri Clean Water Law Missouri Department of Natural Resources 
RSMo 644.006 
10 CSR 20 - 7.031 (2) (3) (4) (5); Tables (A) 
(B) 

Identifies beneficial uses of waters of the State, criteria to protect their uses, and defines the anti-
degradation policy. 

B. To Be Considered None 



Table 3.3 
Federal Location-Specific ARARs 

Citation Description 

A. ARARs 

1. Historic project owned or 
controlled by a federal agency 

National Historic Preservation Act: 16 
U.S.C. 470, et.seq; 40 C.F.R. jj 6.301; 36 
C.F.R. Part 1. 

Property within areas of the Site is included in or eligible for the National Register of Historic Places. The remedial 
alternatives will be designed to minimize the effect on historic landmarks. 

2. Site within an area where 
action may cause irreparable 
harm, loss, or destruction of 
artifacts. 

Archeological and Historic Preservation Act; 
16 U.S.C. 469, 40 C.F.R. 6.301. 

Property within areas of the site may contain historical and archaeological data. The remedial alternative will be 
designed to minimize the effect on historical and archeological data. 

3. Site located in area of critical 
habitat upon which endangered or 
threatened species depend. 

Endangered Species Act of 1973, 16 U.S.C. 
1531-1543; 50 C.F.R. Parts 17; 40 C.F.R. 
6.302. Federal Migratory Bird Act; 16 
U.S.C. 703-712. 

Determination of the presence of endangered or threatened species. The remedial alternatives will be designed to 
conserve endangered or threatened species and their habitat, including consultation with the Department of Interior if 
such areas are affected. 

4. Site located within a 
floodplain soil. 

Protection of Floodplains, Executive Order 
11988; 40 C.F.R. Part 6.302, Appendix A. 

Remedial action may take place within a 100-year floodplain. The remedial action will be designed to avoid 
adversely impacting the floodplain in and around the soil repository to ensure that the action planning and budget 
reflects consideration of the flood hazards and floodplain management. 

5. Wetlands located in and 
around the soil repository. 

Protection of Wetlands; Executive Order 
11990; 40 C.F.R. Part 6, Appendix A. 

Remedial actions may affect wetlands. The remedial action will be designed to avoid adversely impacting wetlands 
wherever possible including minimizing wetlands destruction and preserving wetland values. 

6. Waters in and around the soil 
repository. 

Clean Water Act, (Section 404 Permits) 
Dredge or Fill Substantive Requirements, 33 
U.S.C. Parts 1251-1376; 40C.F.R. Parts 
230,231. 

Capping, dike stabilization, construction of berms and levees, and disposal of contaminated soil, waste material or 
dredged material are examples of activities that may involve a discharge of dredge or fill material. 

Four conditions must be satisfied before dredge and fill is an allowable alternative: 

1. There must not be a practical alternative. 

2. Discharge of dredged or fill material must not cause a violation of State water quality standards, violate 
applicable toxic effluent standards, jeopardize threatened or endangered species or injure a marine sanctuary. 

3. No discharge shall be permitted that will cause or contribute to significant degradation of the water. 

4. Appropriate steps to minimize adverse effects must be taken. 

Determine long- and short-term effects on physical, chemical, and biological components of the aquatic ecosystem. 



Table 3.3 (Continued) 
Federal Location-Specific ARARs 

A. ARARs (Continued) Citation Description 

7. Area containing fish and wildlife habitat in 
and around the removal repository. 

Fish and Wildlife Conservation Act of 1980, 
16 U.S.C. Part 2901 et seq.; 50 C.F.R. Part 
83.9 and 16 U.S.C. Part 661. et sea. Federal 
Migratory Bird Act, 16 U.S.C. Part 703. 

Activity affecting wildlife and non-game fish. Remedial action will conserve and promote conservation of 
non-game fish and wildlife and their habitats. 

8. Fish and Wildlife Coordination Act 16 U.S.C Section 661 et seq.; 33 C.F.R Parts 
320-330; 40 C.F.R 6.302 

Requires consultation when a Federal department or agency proposes or authorizes any modification of any 
stream or other water body, and adequate provision for protection of fish and wildlife resources. 

9. 100-year floodplain Location Standard for Hazardous Waste 
Facilities- RCRA; 42 U.S.C. 6901; 40 C.F.R. 
264.18(b). 

RCRA hazardous waste treatment and disposal. Facility located in a 100-year floodplain must be designed, 
constructed, operated, and maintained to prevent washout during any IOO-year/24 hour flood. 

10. Historic Site, Buildings, and Antiquities 
Act 

16 USC Section 470 et seq., 40 CFR Sect. 
6.301(a), and 36 CRF, Parti. 

Requires Federal agencies to consider the existence and location of landmarks on the National Registry of 
Natural Landmarks and to avoid undesirable impacts on such landmarks. 

11. Clean Air Act National Ambient Air Quality Standards/ 
NESHAPS 42 U.S.C. 74112; 40 C.F.R. 50.6 
and 50.12 

Emissions standards for particular matter and lead. 

B. To Be Considered None 



Table 3.4 
State Location-Specific ARARs 

Citation Description 

A. ARARs 

1. Missouri Wildlife Code Missouri Department of Natural Resources 
3CSRSec.10-4.lll 

Requires a determination of the presence or absence of endangered or threatened species, and 
provides for regulation of non-game wildlife. Places restrictions on actions affecting protected 
species. Remedial action will conserve and promote conservation of non-game fish and wildlife 
and their habitats. 

B. To Be Considered None 



Table 3.5 
Federal Action-Specific ARARs 

Citation Description 

A. ARARs 

1. Disposal of Solid Waste in 
the Permanent Repository 
and closure of the Removal 
Repository. 

Subtitle D of RCRA, Section 1008, Section 
4001. et seq.. 42 U.S.C. '6941. et seq. 

State or Regional Solid Waste Plans and implementing federal and state regulations to control disposal of 
solid waste. The yard soils disposed in the repository may not exhibit the toxicity characteristic and 
therefore, are not hazardous waste. However, these soils may be solid waste. Soils failing TCLP were 
contaminated by mining wastes so all wastes are exempt from definition of hazardous waste per the Bevill 
exemption. Contaminated residential soils will be consolidated from yards throughout the site into a few 
repositories. The disposal of this waste material should be in accordance with regulated solid waste 
management practices. 

2. Clean Water Act Water Quality Criteria 
40 C.F.R. Part 131 Water Quality Standards 

Establishes non-enforceable standards to protect aquatic life. 

3. Clean Air Act National Ambient Air Quality Standards/ 
NESHAPS 
42 U.S.C. 74112; 40C.F.R. 50.6 and 50.12 

Emissions standards for particular matter and lead. 

4. Hazardous Materials 
Transportation Act 

Hazardous Materials 
Transportation Regulations 
49 C.F.R. Parts 107, 171-177 

Regulates transportation of hazardous materials. 

5. NPDES Storm Water 
Discharge for Permanent 
Repository. 

40 C.F.R. Part 122.26; 33 U.S.C 402 (p) Establishes discharge regulations for storm water. Required management of repository where waste materials 
come into contact with storm water. Also required during construction of the repository. 

6. Transportation of excavated 
soils. 

DOT Hazardous Material Transportation 
Regulations, 49 C.F.R. Parts 107, 171-177 

Regulates transportation of hazardous wastes. 

7. Waters in and around the soil 
repository. 

Clean Water Act, (Section 404 Permits) 
Dredge or Fill Substantive Requirements, 33 
U.S.C. Parts 1251-1376; 40 C.F.R. Parts 
230,231. 

Capping, dike stabilization, construction of berms and levees, and disposal of contaminated soil, waste 
material or dredged material are examples of activities that may involve a discharge of dredge or fill material. 

Four conditions must be satisfied before dredge and fill is an allowable alternative: 

1. There must not be a practical alternative. 

2. Discharge of dredged or fill material must not cause a violation of State water quality standards, violate 
applicable toxic effluent standards, jeopardize threatened or endangered species or injure a marine sanctuary. 

3. No discharge shall be permitted that will cause or contribute to significant degradation of the water. 

4. Appropriate steps to minimize adverse effects must be taken. 

Determine long- and short-term effects on physical, chemical, and biological components of the aquatic 
ecosystem. 

B. To Be Considered None 



Table 3.6 
State Location-Specific ARARs 

Citation Description 

A. ARARs 

2. Missouri Wildlife Code Missouri Department of Natural Resources 
3 CSR Sec. 10-4.111 

Requires a determination of the presence or absence of endangered or threatened species, and 
provides for regulation of non-game wildlife. Places restrictions on actions affecting protected 
species. Remedial action will conserve and promote conservation of non-game fish and wildlife 
and their habitats. 

B. To Be Considered None 



TABLE 4 - POTABLE WATER ANALYTICAL RESULTS 

Sample 
Number 

Primary MCL Secondary MCL Other 

Sample 
Number 

As Ba Be Cd Cr Cu F Hg Pb Sb Se Tl Ag Al F Fe Mn Zn Ca Co K Mg Na Ni V Sample 
Number 10.0 2000 4.0 5.0 100 1300 4.0 2.0 15 6.0 50.0 2.0 100 50-200 2.0 300 50 5000 Sample 
Number 

ug/L ug/L ug/L ug/L ug/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L ug/L ug/L ug/L mg/L ug/L mg/L mg/L mg/L ug/L ug/L 
ZPGPLZ-20001 10U 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 322 49.9J 60 U 45 J 50U 5 UJ 27.6J 5 UJ 40 U 50 U 

ZPGPLZ-20002 1 0 U  200 U 5 U 5 UJ 10 u 59.7 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 221 0.5U 100 U 15 UJ 60 U 6.43J 50U 5 UJ 5 UJ 11.2 40 U 50 U 

ZPGPLZ-20003 1 0 U  200 U 5 U 5 UJ 10 u 25 U 1.3 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 276 1.3 100 U 15 UJ 60 U 5 UJ 50U 5 UJ 5 UJ 88.2 40 U 50 U 

ZPGPLZ-20004 1 0 U  200 U 5 U 5 UJ 10 u 25 U 2.6 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 283 2.6 187 572J 60 U 84.9J 50U 5 UJ 34.6 J 17.3 40 U 50 U 

ZPGPLZ-20005 1 0 U  200 U 5 U 5 UJ 10 u 25 U 2.8 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 335 2.8 100 U 15 UJ 60 U 5 UJ 50U 5 UJ 5 UJ 152 40 U 50 U 

ZPGPLZ-20006 1 0 U  200 U 5 U 5 UJ 10 u 25 U 1.1 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 252 1.1 100 U 15 UJ 60 U 43.3 J 50U 5 UJ 16.0 J 11.8 40 U 50 U 

ZPGPLZ-20007 1 0 U  200 U 5 U 5 UJ 10 u 25 U 2.5 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ "313 2.5 100 U 23.2J 60 U 34.5J 50U 5 UJ 14.9J 32.0 40 U 50 U 

ZPGPLZ-20008 1 0 U  200 U 5 U 5 UJ 10 u 25 U 2 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 252 2 100 U 15 UJ 60 U 30.0J 50U 5 UJ 14.6J 55.4 40 U 50 U 

ZPGPLZ-20009 1 0 U  200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 223 0.5U 100 U 15 UJ 60 U 49.4J 50U 5 UJ 31.0J 8.09 40 U 50 U 

ZPGPLZ-20010 1 0 U  200 U 5 U 5 UJ 10 u 49.5 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 247 0.5U 100 u 15 UJ 60 U 58.8 J 50U 5 UJ 36.0 J 5 UJ 40 U 50 U 

ZPGPLZ-20011 1 0 U  200 U 5 U 5 UJ 10 u 65.6 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 218 0.5U 100 u 15 UJ 130 45.4J 50U 5 UJ 23.8J 8.81 40 U 50 U 

ZPGPLZ-20012 1 0 U  200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 231 0.5U 100 u 15 UJ 60 U 40.4J 50U 5 UJ 22.0J 5 UJ 40 U 50 U 

ZPGPLZ-20013 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 202 0.5U 100 u 15 UJ 60 U 27.6J 50U 5 UJ 15.4 J 5 UJ 40 U 50 U 

ZPGPLZ-20014 1 0 U  200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 221 0.5U 100 u 15 UJ 60 U 27.3J 50U 0.672 UJ 15.2J 5.19 40 U 50 U 

ZPGPLZ-20015 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 206 0.5U 100 u 15 UJ 60 U 41.5J 50U 5 UJ 23.6J 5 UJ 40 U 50 U 

ZPGPLZ-20016 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 203 0.5U 100 u 15 UJ 60 U 38.5J 50U 0.514UJ 21.9J 5 UJ 40 U 50 U 

ZPGPLZ-20017 1 0 U  200 U 5 U 5 UJ 1 0 U  71.3 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 229 0.5U 100 u 15 UJ 60 U 52.3 J 50U 5 UJ 30.6J 5 UJ 40 U 50 U 

ZPGPLZ-20018 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 232 0.5U 100 u 15 UJ 60 U 5 UJ 50U 5 UJ 5 Uj 142 40 U 50 U 

ZPGPLZ-20019 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 279 0.5U 100 u 15 UJ 60 U 33.8J 50U 5 UJ 18.7J 5 UJ 40 U 50 U 

ZPGPLZ-20020 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 318 0.5U 100 u 15 UJ 60 U 10.3J 50U 5 UJ 5.33J 12.7 40 U 50 U 

ZPGPLZ-20021 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 1.2 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 1.2 892 499 60 U 113 50U 5 U 47.5 22.0 40 U 50 U 

ZPGPLZ-20022 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 5.1 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 5.1 100 u 21.0 60 U 25.4 50U 5 U 9.59 88.0 40 U 50 U 

ZPGPLZ-20023 1 0 U  200 U 5 U 5 UJ 1 0 U  91.8 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 u 182 60 U 67.5 50U 5 U 25.5 17.7 40 U 50 U 

ZPGPLZ-20024 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 6.3 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 6.3 100 u 15 U 60 U 6.65 50U 5 U 5 U 108 40 U 50 U 

ZPGPLZ-20025 1 0 U  200 U 5 U 5 UJ 1 0 U  25 U 0.62 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 0.62 4010 174 60 U 71.7 50U 5 U 18.9 10.2 40 U 50 U 

ZPGPLZ-20026 10 u 200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 u 15 U 60 U 91.3 50U 6.13 45.3 10.8 40 U 50 U 

ZPGPLZ-20027 10 u 200 U 5 U 5 UJ 1 0 U  25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 u 15 U 60 U 33.8 50U 5 U 19.3 5 UJ 40 U 50 U 

ZPGPLZ-20028 39.8 200 U 5 U 5 UJ 28.8 711 0.5U 0.200U 274 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 34500 28.2 1120 44.3 50U 5 U 29.1 5.51 40 U 50 U 

ZPGPLZ-20028* 2.13 1 0 U  1 U 1 U 2 U 2.24 1 u 2 U 5 U 1 U 1 u 7.8 3.65 1 U 1 U 1 U 

ZPGPLZ-20029 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 1 0 U  60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 2220 397 1960 107 133 5 U 72.7 9.38 243 50 U 

ZPGPLZ-20030 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 U 15 U 60 U 48.8 50U 5 U 27.3 5 UJ 40 U 50 U 

ZPGPLZ-20031 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10 u 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 273 15 U 846 44.4 50U 5 U 24.2 5 UJ 40 U 50 U 
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Sample 
Number 

Primary MCL Secondary MCL Other 

Sample 
Number 

As Ba Be Cd Cr Cu F Hg Pb Sb Se Tl Ag Al F Fe Mn Zn Ca Co K Mg Na Ni V 
Sample 
Number 10.0 2000 4.0 5.0 100 1300 4.0 2.0 15 6.0 50.0 2.0 100 50-200 2.0 300 50 5000 Sample 
Number 

ug/L ug/L ug/L ug/L ug/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L ug/L ug/L ug/L mg/L ug/L mg/L mg/L mg/L ug/L ug/L 
ZPGPLZ-20032 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 u 15 U 60 U 47.1 50U 5 U 31.5 5.82 40 U 50 U 

ZPGPLZ-20033 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 269 15 U 60 U 53.8 50U 5 U 29.9 5 UJ 40 U 50 U 

ZPGPLZ-20034 10 u 200 U 5 U 5 UJ 10 u 40.7 1.4 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 1.4 100 U 25.9 649 52.2 50U 5 U 12.5 15.7 40 U 50 U 

ZPGPLZ-20035 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 U 15 U 60 U 50.0 50U 0.809U 31.2 5 UJ 40 U 50 U 

ZPGPLZ-20036 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 222 15 U 60 U 36.6 50 U 5 U 27.6 5 UJ 40 U 50 U 

ZPGPLZ-20037 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 172 15 U 60 U 45.5 50U 5 U 29.1 5 UJ 40 U 50 U 

ZPGPLZ-20038 10 u 200 U 5 U 5 UJ 10 u 67.3 0.5U 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 U 15 U 60 U 64.2 50U 5 U 35.8 12.0 40 U 50 U 

ZPGPLZ-20039 10 u 200 U 5 U 5 UJ 10 u 29.3 0.5U 0.200U 38.2 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 316 15 U 60 U 5 U 50U 5 U 5.00 66.8 40 U 50 U 

ZPGPLZ-20039* 2.16 10 U 1 U 1 U 2 U 2 U 1 u 2 U 5 U 1 U 1 u 1 U 2.36 1 U 1 U 1 U 

ZPGPLZ-20040 10 U 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 UJ 35 U 25 UJ 10 UJ 200 U 0.5U 100 U 15 U 60 U 40.5 50U 5 U 22.7 5 UJ 40 U 50 U 

ZPGPLZ-20041 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 U 35 UJ 25 UJ 10 UJ 200 U 0.5U 134 15 U 60 U 38.2 50 U 5 U 26.6 5 U 40 U 50 U 

ZPGPLZ-20042 10 u 200 U 5 U 5 UJ 10 u 25 U 0.5U 0.200U 10U 60 U 35 UJ 25 UJ 10 UJ 200 U 0.5U 100 U 15 U 60 U 38.8 50 U 5 U 32.0 5 U 40 U 50 U 

ZPGPLZ-20043 10 u 200 U 5 U 5 UJ 10 u 25 U 2.4 0.200U 10U 60 U 35 UJ 25 UJ 10 UJ 200 U 2.4 100 U 15 U 60 U 5 U 50U 5 U 5 U 125 40 U 50 U 

ZPGPLZ-20044 10 u 200 U 5 U 5 UJ 12.4 463 0.5U 0.200U 77.8 60 U 35 UJ 25 UJ 10 UJ 275 U 0.5U 2050 17.6 11500 29.2 50U 5 U 24.8 36.7 40 U 50 U 

ZPGPLZ-20044* 1 u 10 U 1 U 1 U 2 U 20.4 1 U 2 U 5 U 1 U 1 u 2.18 11.1 1 U 5.21 1.26 

ZPGPLZ-20047 10U 200 U 5 U 5 UJ 10 U 25 U 0.5U 0.200U 10U 60 U 35 UJ 25 UJ 10 UJ 200 U 0.5U 100 U 15 U 60 U 51.4 50U 5 U 28.3 13.8 40 U 50 U 
'Residence resampled on February 20, 2006 
" Residence resampled on February 22, 2006 
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TABLE 5 - Comparison of Metal Concentrations in Unpaved Streets and Alleys, Right-of-Ways, Drainage Ways, and Crumbling Pavement to Region 9 
Human Health PRGs for Residential Soil 

Region 9 PRG Unpaved Streets & Alleys Public Right-of-Ways Drainage Ways Crumbling Pavement 

Residential Soil Max Value n«^Res. PRG Max Value n^Res. PRG Max. Value n^Res. PRG Max. Value n«^Res. PRG 

Aluminum mg/kg 76,000 3,710 Oof 1 13,700 Oof 21 8,850 Oof 21 869 Oof 1 

Antimony mg/kg 31 2 U Oof 1 2 U Oof 21 2 U Oof 21 2 U Oof 1 

Arsenic mg/kg 22 16 Oof 1 25 1 of 21 25 1 of 10 23 1 of 1 

Barium mg/kg 5,400 50 Oof 1 394 Oof 21 114 Oof 21 16 Oof 1 

Beryllium mg/kg 150 1 U Oof 1 1 Oof 21 1 U Oof 21 1 U Oof 1 

Cadmium mg/kg 37 4 Oof 1 16 Oof 21 12 Oof 21 7 Oof 1 

Chromium mg/kg 100,000 7 Oof 1 17 Oof 21 16 Oof 21 2 U Oof 1 

Cobalt mg/kg 900 43 Oof 1 84 Oof 21 88 Oof 21 75 Oof 1 

Copper mg/kg 3,100 96 Oof 1 434 Oof 21 344 Oof 21 894 Oof 1 

Iron mg/kg 23,000 15,800 Oof 1 22,600 Oof 21 23,300 2 of 10 25,900 .1 of. 1, 

Lead mg/kg 400 648 1 of 1 2,960 16 of 21 4,010 10 of 10 4,790 1 of 1 

Manganese mg/kg 1,800 1,540 Oof 1 3,270 15 of 21 3,080 6 of 10 3,660 1 of 1 

Mercury mg/kg 23 0.02 Oof 1 0.06 Oof 21 0.07 Oof 10 0.02 Oof 1 

Molybdenum mg/kg 390 2 U Oof 1 2 U Oof 21 2 U Oof 10 2 U Oof 1 

Nickel mg/kg 1,600 51 Oof 1 84 Oof 21 96 Oof 10 88 Oof 1 

Selenium mg/kg 390 10 U Oof 1 10 U Oof 21 10 U Oof 10 10 U Oof 1 

Silver mg/kg 390 2 U Oof 1 2 U Oof 21 2 U Oof 10 2 U Oof 1 

Thallium* mg/kg 5.2 10 U Oof 1 10 U Oof 21 10 U Oof 10 10 U Oof 1 

Vanadium mg/kg 78 13 Oof 1 33 Oof 21 24 Oof 10 5 U Oof 1 

Zinc mg/kg 23,000 57 Oof 1 529 Oof 21 559 Oof 10 38 Oof 1 
* Detection limits for all samples exceeded residential soil PRG 
All samples shown in Table were analyzed by EPA Region 7 Laboratory 
U Analyte not detected; value shown is the detection limit 



Table 6. PREFERRED REMEDIAL ALTERNATIVE 2 COST SUMMARY 

OU3 - Madison-Wide Residential - Alternative 2 Cost Estimate 
Cost Estimate - Excavation, Disposal, Vegetative Cover, Potable Well Corrective Action, Health 

Education and Institutional Controls 

Cost Estimate Component Quantity Units Unit Cost Capital Cost 
Capital Costs 
Mobilization (1) 1 $50,000 $50,000 
Property Access, Contaminant Assessment(,) 300 Properties $400 $120,000 
Sample Property 350 Properties $700 $245,000 
Material Movement (excavation, transport, backfilll, dust suppression) 55,800 yd3 $63 $3,515,400 
Post Cleanup Reports <1) 300 Properties $100 $30,000 
Vegetative Cover(2) 300 Properties $2,000 $600,000 
Lead Stabilization 100 Tons SulfiTech $225 $22,500 
10 yd3 mixer to mix soil and SulfiTech A/T (rental and labor) 24 months $1,300 $31,200 
Air Monitoring (sample and pump rental costs) 15 Samples $88 $1,320 
Road Evaluation (1yd2 is 3-inches thick) 20,000 yd2 $15 $300,000 
Potable Well Corrective Action (9) 20 well $5,000 $100,000 
New Repository Development Costs (10) 1 $1,500,000 $1,500,000 
DIRECT CAPITAL COST SUBTOTAL $6,515,420 

Bid Contingency (15%) $977,300 
Scope Contingency (10%) $651,500 

TOTAL DIRECT CAPITAL COST $8,144,220 
Pemitting and Legal (2%) $162,900 

Construction Services (10%) $814,400 
CONSTRUCTION COST TOTAL $9,121,520 

Engineering Design (3%) $273,600 
NON-RECURRING CAPITAL COST $9,396,000 

OTHER ANNUAL COSTS 
ICs - VICP Implementation and Management 4 year $60,000 $240,000 
Institutional Controls (Annual Health Education) 4 year $80,000 $320,000 
Allowance for Repository Maintenance Cost 4 year $10,000 $40,000 

Present Worth Analysis 
Year Annual Capital Costs Costs Include: 

1 $2,499,000 Annual Capital Costs are assumed to be 25% of the Total Capital Cost. 

2 $2,499,000 Annual Capital Costs are assumed to be 25% of the Total Capital Cost. 

3 $2,499,000 Annual Capital Costs are assumed to be 25% of the Total Capital Cost. 

4 $2,499,000 Annual Capital Costs are assumed to be 25% of the Total Capital Cost. 

Total Capital Costs $9,996,000 
Total Present Worth of Capital Costs $8,464,641 

Cost Estimate Component Capital Cost 
TOTAL PRESENT WORTH $8,464,641 

Notes: 
1 - Information from Feasibility Study for Residential Yard Soil, Omaha Lead Site, Omaha, Nebraska, EPA, 2004 
2 - Information from Evaluation of Phosphate Treatment of Residential Properties; Omaha Lead Site, Omaha, Nebraska, Black and Veatch, 2007 
3 - A 7.0% discount rate was used to calculate present worth. 

4 - The bid contingency for the project was estimated to be 15% of the direct capital cost subtotal. 
5 - The scope contingency for the project was estimated to be 10% of the direct capital cost subtotal. 
6 - Permitting and legal fees for the project were estimated to be 2% of the total direct cost. 
7 - The construction services cost for the project was estimated to be 10% of the total direct cost. 
8 - The engineering design cost for the project was estimated to be 3% of the total direct cost. 
9 - Assumes worst-case scenario as well replacement in lieu of filtering, treatment, repair or alternate supply 
10 - Assumes $30,000 per acre development for 30 acres, engineering and design $350K Development includes clearing, grubbing, road constructions 
access conrols and +20% cost variance. 
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ATTACHMENT 1 

MDNR -• REMEDY CONCURRENCE LETTER 

S TATF OP VII SSC) IJ \\ \J<rvmi,i!i W. (J.tv) Nixon, Gnwrnor. • S:ira P.irGcj' Pauley, I Jiivcror 

DEPARIrMR^T OF NATURAL RESOURCES 

aug 1.4 am 

Ms. Cecilia Tapia, Director 
Superfund Division 
U.S. EPA, Region VII 
11201 Renner Boulevard 
Lenexa, KS 66219 

Dear Ms. Tapia: 

The Missouri Department of Natural Resources' Division of Environmental Quality has 
reviewed the "Proposed Plan, Operable Unit 3, Madison County Mines Superfund Site, Madison 
County, Missouri" dated July 2014, as prepared by the U.S. Environmental Protection Agency 
(EPA), Region VII. The Division generally concurs with the EPA's preferred final remedial 
action alternative for Operable Unit 3 (OU3, Madwide Residential) to address remaining 
residential soil contamination in Madison County related to lead and other metals mining 
activities. However, this concurrence with the final remedy described in the Proposed Plan is 
granted with the understanding that the final decision on the level of funding for operation and 
maintenance (O&M) activities including educational outreach and implementation of the 
Voluntary Institutional Control Program as the site transitions into state funded O&M will be 
dependent on a reasonable amount of time of EPA funding and oversight of these activities in 
Remedial Action, and available state funding to continue these activities in O&M. It has been 
noted that EPA is proceeding with similar remedies in other southeast Missouri counties, which 
could potentially place the state in a position to be responsible for similar levels of cost in 
multiple counties. EPA should be aware that large annual expenditures by the state for long-term 
O&M activities may not be sustainable in the long-term. 

It is our understanding that the proposed remedy for the final Record of Decision (ROD) for 
Madison County Mines Superfund Site OU3 is Alternative 2. We understand that residential 
properties and high child use areas with at least one quadrant of the property testing greater than 
400 ppm lead will have the affected quadrants excavated and replaced with clean soil. 
Excavation will extend to where soil is less that 400 ppm lead, or a maximum of 12 inches depth. 
Excavation will occur to a depth of 24 inches in garden areas. A demarcation barrier will be put 
in place if lead concentration exceeds 1,200 ppm lead at the base of the excavation. 
Contaminated soil will be disposed of at the Conrad Repository. Remediated properties will be 
revegetated upon completion of excavation activities. Any remaining properties not previously 
tested under the interim ROD will be tested as part of the chosen remedy, and remediated as 
needed. 
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Ms. Cecilia Tapia 
Page Two 

Health education and outreach activities will continue under the preferred remedy. The 
Voluntary Institutional Control Program (VICP) will be utilized to provide information to 
citizens on proper soil handling and disposal practices when conducting excavation projects. 
The VICP will utilize the DigRite program, and will have staff to do on-site testing with an X-
ray fluorescence analyzer if other site sampling information is not available. 

Under this remedy, private wells within 1,250 feet of contaminant source areas will be sampled. 
If found contaminated, a replacement water source and/or appropriate treatment will be provided. 

We understand the EPA has identified no currently viable potentially responsible parties for 
Operable Unit 3. Based on the cost estimates in the Proposed Plan, it is anticipated that the State 
of Missouri will be expected to pay ten percent (10%) of the actual remedial action costs, and 
take over O&M on this site after the completion of the second site-wide Five Year Review, but 
in no case earlier than year four of the remedial action. It is anticipated that the Superfund State 
Contract currently in place for the interim ROD for OU3 will need to be amended before the 
EPA fund-lead Remedial Action can begin under the final ROD for OU3. 

Thank you for the opportunity to participate in selection of the remedial action for OU3. If 
additional or unanticipated issues come to light during the public comment period and 
completion of the ROD, the Department reserves the right to provide additional input that may 
affect the outcome of the final ROD. If you have any comments or questions, please contact me 
at (573) 751-0763, or Mr. Evan Kifer of the Department's Hazardous Waste Program, 
P.O. Box 176, Jefferson City, MO 65102-0176, by telephone at (573) 751-1990, or via e-mail to 
evan.kifer@dnr.mo.gov. 

Sincerely, 

DIVISION OF ENVIRONMENTAL QUALITY 

Leanne Tippett Mosby 
Division Director 

LTM:ekj 

Celebrating 40 years of taking care of Missouri's natural resources. 
To team more about the Missouri Department of Natural Resources visit dnr.mo.gov. 
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Attachment 2 

BLACK & VEATCH SPECIAL PROJECTS CORP. 
MEMORANDUM 

BVSPC Project 44701 
BVSPC File E.9 

April 25, 2007 

To: Bob Feild, EPA 

From: David Sanders 

SUBJECT: Evaluation of Phosphate Treatment of Residential Properties; Omaha Lead 
Site, Omaha, Nebraska 

1.0 Introduction 

The Omaha Lead Site (OLS) includes contaminated surface soils (generally 
between 0 to 6 inches below ground surface (bgs) present at residential properties, child-
care facilities, and other residential-type properties in the city of Omaha, Nebraska, 
which were contaminated as a result of historic air emissions from lead smelting and 
refining operations. The current OLS Focus Area encompasses approximately 25 square 
miles, centered in downtown Omaha. 

The United States Environmental Protection Agency (EPA) began sampling 
residential properties and properties used for licensed child-care services in March 1999. 
The initial boundaries of the OLS Focus Area were established at the time the Site was 
listed on the EPA National Priorities List (NPL). During the Remedial Investigation, the 
OLS Focus Area was expanded to include the area south of L Street to the Sarpy County 
line, an area north of Ames Avenue to Redick Avenue, and an area to the west of 45th 
Street. 

Between March 1999 and October 2006, surface soil samples were collected 
from over 31,000 residential properties. It was estimated in the RI report that 
approximately 40 percent of the properties within the Focus Area have soils exceeding 
400 ppm lead. The December 2004 Interim Record of Decision (ROD) identified 
response actions that are to be performed prior to issuing the final ROD, including 
excavation and replacement of contaminated soils at residential properties with surface 
soil lead concentrations exceeding 800 ppm. EPA currently estimates that approximately 
5,000 properties will require soil clean-up based on current residential soil sampling 
results. 

Studies conducted at other Superfund sites contaminated with similar forms of 
lead have concluded that the application of certain phosphate-based compounds can 
result in the conversion of lead in surface soils to relatively insoluble minerals with 
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reduced bioavailability. The December 2004 Interim ROD states the following regarding 
the implementation of a remedy that includes phosphate treatment of residential soils. 

The EPA is interested in the possible treatment of lead contamination in 
residential properties that are contaminated at low to moderate levels (less than 
approximately 800 ppm). Treatability studies conducted by the EPA at other sites 
indicates that phosphate treatment may be capable of lowering the bioavailability 
of lead in soil by as much as fifty percent or more, thereby reducing risks 
resulting from lead exposure. After treatment, lead remains present in the soil, 
but is transformed into a form that is less toxic. In the less-toxic form, lead 
concentrations up to approximately 800 ppm may be protective in residential 
soils. 

Treatment generally involves stabilizing metals in the soil by adding 
reagents such as phosphate into the soil to a depth of 6 to 10 inches. For 
phosphate treatment, it is anticipated that the reagent, in the form of phosphoric 
acid, would be roto-tilled into the soil, and allowed to transform lead 
contamination for several days. A neutralizing agent such as lime is then added 
to the treated soils to raise the pH, and a grass lawn is re-established. 

EPA has requested BVSPC to review previous pilot and bench scale studies that 
included the use of phosphate treatment and provide an evaluation of the effectiveness 
and implementability of a remedy that includes phosphate treatment of residential soils at 
approximately 10,000 residential properties. 

2.0 Description of Alternative 
\ 

The remedial alternative would consist of adding phosphorus in the form of 
phosphoric acid (PA) along with potassium chloride (KC1) to the residential soils. This 
combination is believed to react with lead in the soil to form the extremely insoluble 
chloropyromorphite thus rendering the lead unavailable for leaching. The chemical 
application rates and the procedures for applying the chemicals to the properties are the 
same as those used in the lead bioavailability study performed at the Jasper County 
Superfiind Site in Joplin, Missouri (Mosby 2002). The soil would be initially roto-tilled 
to a depth of about 15 cm. An amount of PA acid equivalent to 5 g Phosphate (P)/kg soil 
(approximately 18.9 liters of fertilizer grade (85%) PA per 8 square meters) would be 
applied along with 500 mg KCl/kg of soil. After roto-tilling the soil, another 5 g P/kg of 
soil would be added and the soil would be roto-tilled a third time. This application rate 
would require approximately 915 gallons of PA and 335 pounds of KC1 to be applied to 
each property. After a period of between 3 to 10 days, lime would be added to the soil at 
a rate of 9.1 kg of lime (Ca(OH)2) per 8 square meters. At this application rate, 
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approximately 1,837 pounds of lime would be applied per property and the soil would be 
roto-tilled to a depth of approximately 10 cm. 

3.0 Results of Previous Investigations 

The majority of the investigations which bear the most relevance to this project are 
those that have been conducted on soils from the Jasper County Superfund Site in Joplin, 
Missouri. Investigations have been conducted at the site since May 1996 (Cornish, 
2004). A summary of the salient features of these and other investigations follows. 

Casteel, et.al, in 1997 determined relative bioavailability (RBA) after treating the 
soil using 10 g P as phosphoric acid per kilogram (kg) of soil (hereafter referred to as 1% 
PA). RBA was measured using in vivo testing with young swine. After 60 days the 
reduction in the RBA of lead in the treated soil compared to the untreated soil was 32 
percent. 

Yang, et.al, in a 2000 report to the Missouri Department of Natural Resources 
(MDNR) described the treatment of lead-contaminated soil from the Jasper County, 
Missouri site using various amounts of PA. Pilot-scale studies were conducted and in-
vitro testing was performed on the samples to measure lead bioaccessibility. Ninety days 
following treatment, the reduction of bioaccessible lead in the treated soil ranged from 39 
percent to" 64 percent 

Brown, et. al. (2004) used iron plus triple super phosphate (TSP), compost, TSP, and 
PA on soils from the Joplin site in both laboratory and field studies. A portion of the soil 
samples treated in the laboratory was evaluated using in vivo testing on weaning rats. A 
reduction in lead bioavailability of 26 percent was observed in the laboratory samples 
treated with 1% PA. For field samples that were treated with 1% PA and evaluated using 
in vitro testing only, the percent reduction in bioaccessibility was 25 percent in soils 
amended to pH 1.5 and 66 percent in soils amended to pH 2.2. The conclusions of the 
study indicated that it is possible to reduce the bioaccessibility of soil lead, but that 
evaluating the magnitude of the reduction is not clear-cut. The report indicated that 
excess P in soil and its potential effect on the eutrophication of surface water remains a 
concern and that in addition, in cases of co-contamination with arsenic, P addition has 
been shown to solubilize soil arsenic (Peryea 1991). 

The Mosby, et al. report of 2006 was a follow-up of the Mosby 2002 report that 
described a pilot-scale study at the Joplin site. The study used juvenile swine for the in 
vivo testing. The 2006 report indicates the reduction in RBA using 1% PA after 78 
months is 43 percent, a value similar to the value of 38.1 percent determined 18 months 
after treatment. 
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A study was conducted under the EPA's Superfund Innovative Technology 
Evaluation (SITE) program to determine if the available lead in contaminated soil would 
be less available after treatment with an in situ soil amendment (Barth 2004). Two 
commercially available soil treatment processes were evaluated for lowering the 
availability of lead from the soil. Following application of the phosphate amendment, the 
soils were sampled for 60 months. The long-term trend in bioaccessibility results for both 
treatments indicated an upward trend in bioaccessibility values in the 5 year period after 
treatment. The comparison between the treated soils and the control soils indicated that 
the long-term effectiveness of the treatment process could not be demonstrated. 

4.0 Short Term/Long Term Effectiveness 

Treatment of residential soils using a phosphate amendment has not been 
implemented during a full scale remediation project. The bench and pilot scale studies 
that have been performed have had mixed results, although the previous studies have 
generally indicated that the bioavailability of lead has not been reduced by 50 percent. 
However, the results of the studies conducted at other sites may not be applicable to the 
OLS because of differences in the type of soil and the sources of lead contamination. 

Even assuming that the phosphate treatment will reduce the bioavailability of lead in 
soils by 50 percent, there are other sources of lead that contribute to blood lead levels and 
other factors that are considered in quantifying risks. Consequently, achieving a 50 
percent reduction in the bioavailability of lead in soils using phosphate treatment may not 
reduce the risks from lead exposure by 50 percent. 

During the first 3 to 10 days after the addition of the phosphoric acid, the soil will 
have a low pH near the surface which may cause skin irritation or burns and pose a 
hazard to human health. Application of the phosphoric acid could also damage the 
exterior of the house or shrubs if the acid were not carefully applied to control aerosol 
dispersion. The property would have to be fenced prior to the application of the 
phosphoric acid to keep people and pets off of the property during treatment of the 
property. The fence would have to remain in place until the lime was applied to raise the 
pH of the soil and the property was sodden. Small animals and birds would still have 
access to the property and contact with the soil prior to the application of the lime could 
pose a risk to them, 

Depending on the application method, there would be a risk to workers from aerosol 
spray during application of the phosphoric acid. Workers would be required to wear 
protective clothings including respiratory protection, during the application of the 
phosphoric acid. 
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Following application of the phosphoric acid, lime will be added to raise the soil pH 
to acceptable levels and the property will be sodden. Previous studies are inconclusive as 
to whether phosphate treatment results in long-term reduction in the RBA of lead in soils. 
Previous studies indicated that the reduction in RBA will vary over the years and may 
actually increase after application of the phosphate treatment. Phosphorus concentrations 
decrease rapidly with depth, and column studies have shown that in 90 days 
approximately 20% of the added phosphorus leached through 30 cm of soil depth (see 
Mosby, 2002). Contamination of groundwater is expected to be negligible. Rainfall 
occurring during treatment of the property would have the potential to increase the 
phosphorous concentration in the storm water runoff. Erosion control techniques would 
have to be implemented to prevent soil and chemicals from entering the storm water 
runoff. 

5.0 Implementability of Alternative 

The property would be roto-tilled before the chemical addition and again following 
each of the two applications of the phosphoric acid. Roto-tilling can be a simple and easy 
procedure; however there is the potential for damage to shrubs, trees, patios, sidewalks, 
and driveways on the property if the roto-tilling is not performed carefully. 

The application of the phosphoric acid treatment on residential properties has not 
been attempted on a large scale. This treatment alternative uses 85% phosphoric acid 
which can cause skin irritation and possibly burns, as well as damage to the respiratory 
system of workers (http://www.hillbrothers.com/msds/pdf7DhosDhoric-acid.pdf) if not 
handled properly. It is viscous, making application difficult and it may crystallize in 
winter. 

Assuming that approximately 915 gallons of phosphoric acid would be required to 
treat each property and that 10,000 yards would require treatment, approximately 9 
million gallons of acid would be required over the duration of the remedial action. Off 
site bulk storage facilities would be required and the phosphoric acid would have to be 
transported to the properties in vehicles. Additional risks to the public would include 
accidents involving the transport vehicles and chemical spills. 

If there is excess phosphoric acid, disposal of the excess acid will require the 
selection of a Treatment and Disposal facility, agreement with the vendor to return the 
excess acid, or an agreement with the local wastewater treatment facility to dispose of the 
acid. To reduce the application problems, the acid could be diluted. This, however, 
produces the risk of a slower reaction of the phosphoric acid with lead and a slight 
increase in the solubility of chloropyromorphite. 
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The application of KC1 and lime, which are both solids, would be relatively 
straightforward. Lime; however, is also caustic and appropriate precautions would have 
to be taken during its application. Lime will be stored in an area separate from the 
phosphoric acid. Sodding the property is also straightforward. 

6.0 Costs 

The cost of the phosphoric acid treatment for a 0.25 acre residential property is 
estimated to be approximately $12,305 per property. The assumptions and the cost 
estimate are included in Appendix A. 

7.0 Community Acceptance 

Application of the phosphoric acid to residential properties may not be well received 
by home owners. Because the acid will pose a risk to young children and small animals 
until it is neutralized with lime, the home owner may reject this remediation alternative, 
especially if children or pets live on the property. The addition of a phosphorus source 

I 
that does not reduce the soil to low pH levels, such as rock phosphate and TSP, would 
potentially be more appealing to the public, but it has not been demonstrated to achieve 
an equivalent level of effectiveness. In order to improve public acceptance of any soil 
treatment option, it is likely that a demonstration project, conducted at an actual 
residential property, would be required prior to full scale implementation of phosphate 
treatment. 

Public support of any remedial alternative is dependent upon the community's 
understanding of how a proposed action actually mitigates risk to human health. A 
treatment alternative for lead-contaminated soils that relies upon a reduction in 
bioavailability to provide protection would be difficult for some community members to 
understand and accept. Many community members would be expected to perceive that 
the remaining presence of lead in the soil presents an unacceptable risk regardless of any 
change in bioavailability. Without convincing skeptical community members of the 
long-term effectiveness of soil treatment, public support would be difficult to achieve. 

ATSDR has reported that arsenic levels in some residential yards in Omaha currently 
pose a public health threat. Phosphate treatment has been reported to increase the 
bioavailability of arsenic (Peryea, 1991). The community would be expected to have 
serious concerns about phosphate treatment increasing the mobility or bioavailability of 
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arsenic in soil resulting in increased risks due to contaminants that are unrelated to the 
former Asarco facility and therefore ineligible for Superfund response. 

Another element of public acceptance which may prove difficult to achieve is the 
support of local health departments that perform interventions in community households 
to reduce lead exposure to lead-poisoned children. Typically, the local health agency will 
intervene at the residence of a child that is identified with an elevated blood lead level by 
performing an inspection to identify the most significant sources of lead exposure in the 
household. Local health workers would be unable to assess the relative risk posed by 
Various sources that a child may be exposed to without understanding the relative 
bioavailabilities of the each potential source. 

Another impediment to achieving public acceptance would be the lack of support for 
a final remedy that allows soils to remain in place with lead concentrations that are 
defined to constitute a hazard by other federal programs (Title X under the Toxic 
Substances Control Act and the Department of Housing and Urban Development define 
bare soils exceeding 400 ppm as a lead hazard). In some instances, response actions may 
be recommended or required by local or state lead-hazard control programs for soils 
which are defined to constitute a hazard, regardless of reduced bioavailability. Treatment 
of soils in these instances would not affect requirements under other programs to take 
action due to the elevated lead levels that remain in place. 

This type of opposition to proposed phosphate treatment of lead-contaminated soils 
has been expressed by local health departments in EPA Region 7. Health departments 
from the City of Joplin, Missouri and Jasper County, Missouri submitted joint a letter to 
EPA dated September 6, 2006 expressing concerns about a plan to use phosphate 
treatment to remediate residential yards at the Jasper County, Missouri Superfund site. 
The concerns raised by the health departments included interpretation of lead data 
following treatment of yards; cost of the phosphate treatment compared to excavation and 
removal of the contaminated soil; potential damage to infrastructure such as curbs, 
sidewalks, and vegetation where the treatment occurs; and the potential for phosphorous 
discharge in storm water runoff that could impact streams (September 6, 2006 letter from 
Dan Pekarek, Joplin Health Director). 

8.0 Conclusions 

The December 2004 Interim ROD for the OLS indicated that the EPA is interested in 
i 

the possible treatment of lead contamination in residential properties that are 
contaminated at low to moderate levels (less than approximately 800 ppm). If phosphate 
treatment were capable of lowering the bioavailability of lead in soil by 50 percent or 
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more, the technology might be appropriate for remediation of properties with lead 
concentrations of 800 ppm or less. However, if a 50 percent reduction the bioavailability 
of lead can not be consistently achieved, the technology may not be applicable to 
residential yards with lead contamination less than 800 mg/kg. 

The application of phosphoric acid to residential soils to reduce the bioavailability of . 
lead has not been implemented on a large scale at residential properties. Some pilot and 
bench scale studies have demonstrated that phosphate treatment may reduce the 
bioavailability of lead to some extent, although studies have been inconclusive. The 
studies do not indicate that the bioavailability of lead can be consistently reduced by 50 
percent or more as discussed in the Interim ROD. In addition, the phosphate treatment 
may lose its effectiveness over time. If the phosphate treatment does not permanently 
reduce lead bioavailability, the technology can not be relied upon to provide long-term 
protection. 

The technology has some negative features, such as implementability and public 
acceptance. During the first 3 to 10 days after the addition of phosphoric acid, the soil 
will have a low pH near the surface which may pose a risk of irritation or burns to the 
skin following dermal contact. The phosphoric acid could damage the exterior of the 
home or personal property around the home if the acid is not carefully applied. The 
property would have to be fenced prior to the application of the phosphoric acid to 
restrict access to the property during treatment of the yard. The fence would have to 
remain until the lime was applied and the yard was sodded. Small animals and birds 
would still have access to the property and contact with the soil prior to the application of 
the lime could pose a risk to them. 

Depending on the method of applying the phosphoric acid, there would be a risk to 
workers from aerosol spray. Workers would be required to wear protective clothing, 
including respiratory protection, during the application of the phosphoric acid. 

Roto-tilling the property before the chemical addition and again following each of 
the two applications of the phosphoric acid could damage shrubs, trees, patios, sidewalks, 
and driveways on the property if not performed carefully 

Rainfall occurring during treatment of the property would have the potential to 
increase the phosphorous concentration in the storm water runoff. Erosion control 
techniques would have to be implemented to prevent soil and chemicals from entering the 
storm water runoff. 
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Appendix A 
Cost Estimate 

Phosphate Treatment of Residential Properties at the 
Omaha Lead Site, Omaha, Nebraska 

Assumptions for Cost Analysis 
April 27, 2007 

This cost estimate presents the costs to implement a phosphate treatment remedial action at the 
Omaha Lead Site in Omaha, Nebraska. The estimate contains the cost breakdown of the tasks and 
procedures required to implement the remedial action. 

Following is an outline of the cost estimate assumptions; phosphate treatment procedures; and other 
considerations that directly and indirectly affect the remediation process and impact the cost estimate: 

A. Assumptions: 
1. Treatment area of 7*890 square feet (sf) (Property size equivalent to .25 survey 

acres/property at 10,890 sf minus 3,000 sf for improvements, landscaping, and other 
areas = 7,890 sf) 

2. Contractors for project shall function as follows: 
a. Prime Contractor 

• Mobilization to property 
• Property assessment 
• Property area preparation (prior to treatment process) 
• Install protective barrier/erosion fencing 
• Rototilling #1 (to depth of about 15 cm) 
• Initial Application of Chemicals (Phosphoric Acid and Potassium 

Chloride) 
• Rototilling #2 
• Application of addt'l 5g Phosphate (P) Kg soil 
• Rototilling #3 
• Lime stabilization of soil / pH adjustment 
• Soil preparation for sod placement (see subcontractor below) 
• Re-install lawn features 
• Remove protective barrier/erosion fencing 
• Demobilization from property 

b. Subcontractors) 
• Lawn Service Subcontractor 

• Lay sod (following application of chemical agents and soil 
preparation for sod placement) 

• Replacement of damaged plantings / shrubs, etc 
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3. 85% Phosphoric Acid (PA) is applied at rate of 10 U.S. gallons per 86.1113 sf. (37.8 
Liters per 8 sq. meters); (note: per Harcros Chemicals, Inc., PA is typically purchased 
by the pound at a weight of 13-14 lbs of raw acid/gallon; use 13.5 lbs/gal. PA is 
incorporated into the soil at approx. 6" depth during roto-tilling operations. 

Volume of PA required per property: 
7,890 sf /property x 10 gal / 86.1113 sf = 916.256 gal PA / property 

Weight of PA required per property: 
916.256 gal PA / property x 13.5 lbs / gal = 12,369.45 lbs / property 
(approx. 12,370 lbs/property) 

4. Potassium Chloride (K.C1) (fertilizer grade) is applied at a rate of 335 lbs / 7,890 sf 
property (1.66 kilograms per 8 sq. meters). The KC1 shall be applied in conjunction 
with the application of the Phosphoric Acid. 

5. Lime is applied at a rate of 1837 lbs / 7,890 sf property (9.1 kilograms per 8 sq. 
meters). The Lime will be applied and incorporated in the soil by rototilling and 
grading for drainage, and compaction to 85% Proctor. Lime incorporation occurs after 
a period between 3 to 10 days following the application of the PA and KCI. 

B. Listing of Phosphate Treatment Procedures: 
Step 1 Property Assessment (e.g., identify buried utility locations) 
Step 2 Property preparation (prior to treatment process) 
Step 3 Install protective barrier/ erosion controls around property 
Step 4 Rototilling #1 of soil 
Step 5 Apply Phosphoric Acid chemical 
Step 6 Apply Potassium Chloride chemical 
Step 7 Rototilling #2 of soil 
Step 8 Apply Application of addt'l 5g Phosphate (P) Kg soil 
Step 9 Rototilling #3 of soil 
Step 10 Incorporate Lime into soil (follows a prescribed 3 to 10 day period after Step 8) 
Step 11 Fine Grade / compaction of disturbed soil to prepare for sod placement 
Step 12 Placement of Sod 
Step 13 30 day watering period to establish sod (provide cost allowance to owner) 
Step 14 Re-install lawn features 
Step 15 Replacement of damaged plantings / shrubs, etc. (note: provide cost allowance) 
Step 16 Remove protective barrier/erosion controls 

C. Direct-Indirect cost impacts and considerations: 
1. All properties are considered to be residential. 

2. Costs of chemicals and sod placement are based on delivery to Omaha, NE. 

3. The location of buried utilities issues (i.e., cable T.V., sprinkler systems, underground 
electrical) are a concern. An allowance for locating the utilities has been included in the 
estimate. 

4. Costs associated with pet control issues are not addressed in this estimate. 
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5. HAZWOPER - OSHA Compliant Training costs are considered requirements for all personnel 
and included in the analysis. 

6. Assumed Daily Log / Joumaling tasks for remediation program inherent to all activities. 

7. This cost estimates does not provide for allowances where property conditions may exist in 
which owner has invested substantial resource into lawn care / maintenance, etc. 

8. When soil is rototilled, it may bulk in volume approx. 15%, and require re-compaction prior to 
sod placement. (See Steps 5 through 10 of treatment procedures.) 

10. Analysis assumes erosion control barrier will be required in addition to the protective barrier. 

11. Analysis does not provide for Testing /Sampling following remediation procedures. 

12. A cost allowance is made for areas of properties that may require some re-sodding. For 
purpose of the cost estimate, the basis is 10% of 10,000 total residential properties requiring 
5% sod re-placement. 

13. No cost allowance is made for temporary displacement of individuals / pets / livestock, etc., 
during the remedial process. 

14. Prime and Subs will need to mob / demob to each residential property. An allowance for mob 
/ demob of equipment and personnel and documentation procedures is provided in the 
analysis. 

15. Costs do not include oversight by agency personnel. 

16. It is assumed contractor personnel shall be required to wear' protective clothing during all 
chemical applications and presence on the property prior to sod placement. Respirators will be 
required during application of the phosphoric acid. 

17. Analysis does not include costs associated with obtaining access to properties, 
characterization costs, or post-treatment evaluation costs. 

18. Costs relating to damage of property features (i.e., sidewalks, drives, ornaments) are not 
included. 

19. A cost allowance for watering the sod for 30 days is provided for in the estimate. 

20. Costs associated with limitations and encumbrances to property access are not included. 

21. Risks associated with the acidic and caustic nature of applied chemicals are not addressed. 
Risks may include ecological impacts and associated costs due to stormwater runoff which 
discharges into streams and air-bome particulates which become in contact with property 
features (i.e., housing, automobiles, and other property features.) 
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22. Risks, concerns, and issues which are associated with stormwater runoff discharged onto 
adjoining properties are not evaluated in this analysis. 

23. A 10% contingency is added to the estimated phosphate treatment cost to allow for 
unforeseen conditions and circumstances relating to remedial operations. 

24. Contractor delivery capability of chemicals in residential areas is an issue due to the limited 
size requirements of delivery vehicles and limited roadway features typically found in 
residential areas. Associated risks / costs impacts due to delivery of chemicals to a property 
are not included. 

25. Availability and costs of the chemicals are affected by seasonal demands supplies on 
manufactures from agri-business, or other industries. 

26. Due to the extensive gross chemical quantities required for a remediation program of 10,000 
residential properties, a controlled storage and staging facility of chemicals will be required 
for the OLS program. The facility would warehouse and allow for breakdown of delivered 
products into manageable and effective units. It would be required for the facility to 
adequately shelter the products from the elements and meet public safety needs. Sufficient 
personnel and equipment would be required to manage and maintain operations at the storage 
and staging facility. Although the specific requirements for the facility are not known, an 
allowance has been included in the analysis. 

27. Davis-Bacon wage rates are used in for labor costs. 

28. Costs are in current 2007 U.S. dollars (as of April 2007). 

D. Following pricing information provided by: 
1. Commodity chemical pricing: 

Harcros Chemicals, Inc 
Omaha, Nebraska 
9000 F. Street 
Omaha, NE 68127 
Attn: Mr. Don Woolsey 
Phone: (402)331-4525 

Note: Commodity chemical pricing from Harcros as of 
10 April 2007, and intended only to reflect market 
conditions as of this date. Product supply and demand 
affect product price accordingly. 

Phosphoric Acid 
Cost / Unit of Measure 
S0.24 / lb 

(Product cost includes delivery to Omaha, NE, and is based on delivery by 45,000 gallon 
tanker truck. As stated per Harcros Chemicals, Inc., PA is typically purchased based on a 
weight of 13 to 14 lbs of acid / gallon; use 13.5 lbs/gallon to determine total pounds required 
per property. 
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Potassium Chloride (Potash) $0.19 / lb 
(Fertilizer Grade) 
(Product cost includes delivery to Omaha, NE, and is based on 44,000 lb truck delivery of 50 
lb bag dry product, on 2000 lb pallets) 

Lime $0.18 / lb 
(Product cost includes delivery to Omaha, NE, and is based on 44,000 lb truck delivery of 50 
lb bag dry product, on 2000 lb pallets). 

Harcros Chemicals Inc is a major distributor and producer of industrial chemicals. Privately held 
since a management buy-out in 2001, the Company began business in 1917 as Thompson-Hayward 
Chemicals, and in 1961 was purchased by North American Philips. In 1981, Harrisons and Crosfield 
pic purchased the bulk of the business from Philips, subsequently changing the name to Harcros 
Chemicals Inc. 

The core business of Harcros is the distribution of industrial chemicals, with twenty-eight branches in 
twenty states, including the cities of Omaha, NE., and Kansas City, KS.) 

2. Other Pricing: Protective Barrier (Safety Fence) 
Home Depot, Inc. 
$17.00 / 50-ft roll = approx. $0.35 per LF 

Sod (Lawn Service) 
Midwest Landscaping; Omaha, HE (402-339-5151) $.20-$.24/SF 
Interstate Grass Pad: Omaha, NE (402-331-6577) $.27/SF 
Sod City: Omaha, NE (402-331-6577) $.23/SF 

(note: these sod providers are currently supporting present 
Remediation processes in Omaha, NE 

[ Use avg $0.25 /SF installed = $250.00 /MSF installed] 
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BLACK &VEATCH 

CLIENT: Environmental Protection Agency 
PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 
LOCATION: Omaha, Nebraska 

PROJECT NO, 044701.0121 

TOTAL SUMMARY OF ESTIMATED TREATMENT COSTS: 

OATE: April 27,2007 

Prepared By: U. Ladbatur/G.Hkks 
Chscked By: 

SHEET 1 OF 10 

Item Unit 
Total Labor Total Equip Total Material Subcontract Total Contract 

PROJECT COSTS (INCL 
(incl PT4I and Salea Tax, Prtme Overhead, Profit) 

LS $ . 2,495 $ 877 $ 5,270 $ 2,433 $ 11,075 

SUBTOTALS 

MATERIAL ESCALATION @ 

LABOR 1 EQUIP ESCALATION @ 

$ 2,495 

X 

S 877 

X 

$ 5,270 

t 

n/a 

X 

X 

$ 11,075 

s 

SUBTOTALS 

MATERIAL ESCALATION @ 

LABOR 1 EQUIP ESCALATION @ 

i.VTO.Ot)*'! 

$ 2,495 

X 

S 877 

X 

$ 5,270 

t 

n/a 

X 

X 

$ 11,075 

s 

SUBTOTALS 

MATERIAL ESCALATION @ 

LABOR 1 EQUIP ESCALATION @ 

$ 2,495 

X 

S 877 

X 

$ 5,270 

t 

n/a 

X 

X 

$ 11,075 

s 

SUBTOTALS 

MATERIAL ESCALATION @ 

LABOR 1 EQUIP ESCALATION @ 

$ 2,495 

X 

S 877 

X 

$ 5,270 

t 

n/a 

X 

X 

$ 11,075 

s 

SUBTOTALS 

MATERIAL ESCALATION @ 

LABOR 1 EQUIP ESCALATION @ 

$ 2,495 

X 

S 877 

X 

$ 5,270 

t 

n/a 

X 

X 

$ 11,075 

s 

SUBTOTALS 

CONSTRUCTION BOND 

$ 2,495 $ 877 $ 5,270 X 

X 

5 11,075 

$ 111 

SUBTOTALS 

CONSTRUCTION BOND 

$ 2,495 $ 877 $ 5,270 X 

X 

5 11,075 

$ 111 

SUBTOTALS 

CONSTRUCTION BOND :'1% V 

$ 2,495 $ 877 $ 5,270 X 

X 

5 11,075 

$ 111 

SUBTOTALS 

CONSTRUCTION BOND 

$ 2,495 $ 877 $ 5,270 X 

X 

5 11,075 

$ 111 

ESTIMATED TREATMENT COST = $ . 11,186 

TREATMENT CONTINGENCY @ 

1 

10% | - I - I $ 1,119 TREATMENT CONTINGENCY @ 

1 fotaI estimated Phosphate Treatment costs for .25 acre Property = 
iJe'J'S' TKJI-Wf • '--L'CJ1T..S-? -1' -

Total estimated Phosphate Treatment costs for Properties = 



BLACK & VEATCH 

PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 

SUMMARY OF ESTIMATED TREATMENT COSTS (CON'T) SHEET 2 OF 10 

1. THIS SUMMARY REFLECTS ESTIMATED TOTAL TREATMENT COSTS IN 2007 DOLLARS. 

2. COSTS ARE PRIMARILY DERIVED OR ABSTRACTED FROM " RS MEANS" COST DATA, AND PRICING INFORMATION PROVIDED BY VENDOR / SUPPLIERS. 

3. TREATMENT COSTS HAVE BEEN ADJUSTED TO REFLECT "AREA COST FACTOR" IMPACTS BASED ON DAVIS-BACON HEAVY HIGHWAY WAGE RATES 
AS APPLIED TO THE OMAHA, NE AREA. COSTS INCLUDE BASE RATES AND FRINGES. 

A. ESTIMATE PRESUMES CONTRUCTION WILL BE WITH A SELF-PERFORMING PRIME CONTRACTOR AND ONE SUBCONTRACTOR. 

5. ESTIMATE ASSUMES PRIME CONTRACTOR AND SUBCONTRACTOR WILL BE "LOCAL" TO OMAHA, NE, AND SHALL HAVE MINIMAL MOB & DEMOB COSTS. 

6. THE CONTINGENCY PERCENTAGE ASSIGNED IS 8A3ED ON LEVEL OF UNFORESEEN CONDITIONS IMPACTING REMEDIATION. 
THE CONTINGENCY ALLOWS FOR UNEXPECTED COSTS IN LABOR, MATERIAL, SITE CONDITION IMPACTS, ETC., WHICH MAY RESULT IN ADDITIONAL COSTS 
SPECIFIC TO ANY GIVEN PROPERTY. THE CONTINGENCY IS ADDED TO THE ESTIMATED TOTAL TREATMENT COST OF THE PROJECT. 
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BLACK & VEATCH DATE: April 27, 2007 

CLIENT: Environmental Protection Agency 
PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 
LOCATION: Omaha, Nebraska 

PROJECT NO. 044701.0121 

COST ANALYSIS - PRIME CONTRACTOR SUMMARY 

BASIS FOR ESTIMATE 
CODE A (No'Oealgn Complete) 
CODE B {Preliminary Design) CODE C (Final Design ) X OTHER (Specify) 

ESTIMATORS: 
SHEET 3 

M. LEDBETTER / 0. HICKS 
OF 10 

Quantity Labor Cast . Equ Ipment Cost . Material Coat PRIME ACCUMLATtVE 
PRIME CONTRACTOR SUMMARY No. Unit Par Total " Per Total Par Total CONTRACTOR TOTAL 

Units Unit Labor Unit Eauip Unit Materiel TOTAL COSTS COSTS 

TOTAL BARE COSTS (SEE PRIME / SUB WORKSHEETS! 
9 . 1.506 00 9 630.22 9 3.708.11 

' Labor. Equipment A Matartafr Adjustments due to hazardous she oondrtkms 10% $ 150.69 10% 9 63.02 5% 9 165.41 

Total Baire Costs 1 1.657,59 9 • 693.24 1 3.893.52 
Peyrofl Taxes and insurance (PT&f); and Sales Tax (on material only) 19% S 314.94 0% 9 • 7% 9 • 272.55 

SUBTOTAL 9 1,972.64 9 . 99344 9 4.166.06 

TOTAL DIRECT COST $ 1,97244 969344 1 4,166.08 
OVERHEAD © 15% 3 . 295.6B 15% 3103.99 15% 9 624.91 

SUBTOTAL S L2U.42 9 797.23 9 4,790.97 
pROFrr 10% 9 • 226.84 10% < 79.72 10% 9 479.10 

SUBTOTAL 9 2.495.26 9 876.95 9 5,270 07 9 6.842.28 , LM24I 

TOTAL SUBCONTRACTOR COSTS 9 2,211.69 
PRIME CONTRACTOR MARGIN ON SUBS 10% 9 221.19 

9 2.433.08 law-..^IaHM 

TOTAL PRIME CONTRACTOR 11.076JS 

Notes: 
1. Costs shown on these pages of the anayala are reflected as cost to the owner. 
2. Costs do not include CONSTRUCTION BOND. 
3. Costs within the Prime Contractor Summary do not Include any CONTINGENCIES affiliated with the remedial program. 



BLACK & VEATCH oat* ^vzt.WOJ 

CLIENT: Environmental Protection Agency 
PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 
LOCATION: Omaha, Nebraska 
PROJECT NO. 044701.0121 
COST ANALYSIS 

BASIS FOR ESTIMATE 

COPE A (to Design Complete) 

COPE B (Prolenkwy Design) 
COPE C [Final Oesign) 

X OTHER (Specify) 
ESTIMATORS; M. LED8ETTERIO. KICKS 
SHEET 4 OF 10 

Quenttty Labor Coat Equipment Coat Materiel Cost UNIT 
PRIME CONTRACTOR WORK I TASK ITEM No. 

Unto 
Una 

Mees 
Per 
Unit 

ToUl 
Labor 

Per 
Unit 

Total 
Equip 

Per 
Unit 

Metertal 
Coot 

Shipping Total 
Material 

TOTALS 

Temp Feofttas end Controls (mob/ demob); IncJ toggtngfdoseou! procedim; (Prime - Corrector atowance) 1 LS $ 25 00 25.00 3 3 25 00 

4Jkw325 total per Property; 320 00 equp moo * $5 00 icggrigrttoteout procedures « $25.00 per Properly 

Specialized Training (HAZWOPER • OSHA Compliant Training) 
Alow $450 for a one vme^ (40 tranng aeuion) which Bains aO personnel tar duaoon of entire abatement 
program 

1 LS $ 0.833 083 S $ 063 

Personnel retiring toinng are ffioie involved r afl preparation and treatment oflart* pny to tod placement 
Training Coin are distributed ewer enure 10,000 propartes at tha Omafta Lead Sue prefect. 

EM. 7 people trained; $450 per wit f 7 people >$64.26 cost per person; assume 164.26/10,000 properties 
» appro*, $0 01 couae ootl / per person / property; labor costs pMd during training 
40 m x [assume 5 persons x $22.75 svg / tv 2 person* x 322.21 / hi] = $6328 80 dw. by 10,000 - $0 833 

taborcosts peiddtfinfl wnng: 40x (5 * 815 + 2 * 310.41) = 13832 80 dv. by 10.000 = $038/property 
rus $0.38*3001 =8.039. . .use $0.40 / property > Avg. HAZWOPER • OSHA Compianl Training cost per 
Property 

Controlled Chemical Storage and Staging Facility: 
Costs associated with a contrtded storage and staging fodtty of chemlcMs snodd be ncurrad for the Omafia 
Lead Property abatement program. The fadtrty *ctld warehouse and aSp* tar breakdown of deKareo products 
into manageable and effective units An Estimated amxart of 83,000,000 b required tar property / tacbty 
ecquton. fecBty operations over aetraled 7 year period; end d»-commlssloring of fealty. Thus. $3,000,000 / 
10,000 properties = 8300 cost impact per property 1 LS 75 00 7S.00 7500 75 00 150 00 $ iso oo 1 150 00 $ 300 00 

PROPERTY ASSESSMENT 

Pnor to remettal procedures and property prepartton. evaluate apeoftc needs to prep Property tar treatment 
Inert photos of existing Property conditions poor to construction) 

1 Mhr 2305 S 23.05 S t 23 05 

(ato* 1 four avg One frame; 1 laborer = 1 Mhr); laborer may also be used in Property Area Prep Delow 

PROPERTY AREA PREPARATION iDrior to tTMtnwnt Drocestf 
FoQMtng intasi assessment temporally remove 1 store on-Property any town feabaes which wU Impact en 
effectrve treatment process, and to provide protection of such faaaaes 
(slow 4 hour* avg tsne frame, 2 laborers • 8 Mhr) 

8 Mhr 22.21 $ 177.60 3 s t 177.68 

INSTALL PROTECTIVE BARRIER 1 EROSION CONTROL 
Instei PROTECTIVE BARRIER around pedmeter of .23 acre Property Property; MM 400 LF per Property 
(allow for 2 laborers to Beta# appro*. 200 LF por HR at $22 21 aa/hr= $0.222 /LF labor cost 
Material Costs: 400 LF x 10 properties x $5.00 LF of barrier vrtffi EC / (10.000x400] = $0.005: 
assume 30.01 / LF malarial / property 

400 LF 0.222 $ 88 80 0.01 $ 400 3 400 92.80 

ROTOTILL1NG 01 
RotoMiing of property prior to epdcation chemicals; (CrewRT-1) 7.590 MSF 0.40 3 319 $ 043 340 6.59 



Phosphate Treatment of Residential Properties at the Omaha Lead Site 
COST ANALYSIS SHEET 5 OF 10 

Quantity Labor Coat Equipment Cost Material Coet UNIT 
PRIME CONTRACTOR WORK 1 TASK ITEM No. 

Units 
Unit 

Meaa 
Per 
Unit 

Total 
Labor 

Per 
Unit 

Total 
Equip 

Per 
Una 

Material 
Cost 

Shipping Total 
Material 

TOTALS 

APPLICATION OF CHEMICALS ffWwmc Add ami Potassium Cbbrtd^l 

Spray apptcaaon of Phosphoric Ada onto sol < 1 compters Property " 7890 SF a 7.8SO MSF), (CrewSPR-l) 
Alo«918 256 gat/Property eppoeatfonratr. aoow tor (2) technicians; 1 for appAcainn; t tor monitoring tank 
truck 

12370 LBS 0.0220 3 272.14 0 0250 8 309 25 0 24 2.968.80 8 2.668 80 3.550 19 

assume 8 hra total at appScabon rate of 380 ot per hour, tedrtdans houhy rate assumed at 113.00/ hr 
thus tor 8 hr treatment process assume: (6hras2 lechs x822.7Strt/12370 lbs • SO.022 /lb labor 
Use eqidpmem cost eporox. e<?jwaiwit to tabor cost, essune 80.025 / lb 
(Note, material costs per Harcros Chsmicats. inc.. Omaha, NE) 

Appoeatlon or Potassium Crsomie [potesnj onto sod {i complete Property = 7690 SF) 
(nctedei both tabat after roiotifeng a l and secondary apptcaoon afar rotoSlhg *2) 

335 LBS 0 136 8 45.56 0.025 9 838 0.t9 63.65 8 63.65 117.59 

allow 335 IBS'Property apotcatm rate, sBo»» tor (1) techmcten; Malarial cotts per Heron* Chemical*, wc. 

assune 2 hm total attppbcauon rata of 187.5 CF per hour; tednkdaru hourly rate assumed at 822.73/hr 
Ihua lor 2 hr treatment process assuw. (2 hrsx t tech A 822.75 it*) l 335 LBS » 80.138/LB 

Safety weer / protective gear fee., TYVEK outwear, gloves, prolec&vt face masks) 3 SETS 8 9 50 00 S 150 00 8 150.00 150 00 

(rid 1 pr coverall $4 89; pr gloves ©81.99; 1 earespratcr© 925.00; protective eyewwe© 85.00 = 1 set 
Total cost of 1 set = 846.68 ssstrri* 960 00 per person x 3 laborers = 9150.00 /Property 
(pnetng per Northern Safety Company) 

Decontamination Shaver (ALLOW 9 '00 / UNIT FOB to UNITS; pricing per Northern Saik/y Company) 
(8700 units X 10 ee div. 10,000 Property* * 50.70 per Property costs . ...assume 91.00; alow 1 Mhrnt JlSfor 
seti? / Property; assume (1) te<dric»an required for i TV to set up unit 

1 Ea 22.75 S 22 75 8 91 00 100 8 1.00 23 75 

ROTOTilUNG #2 
(follows Phosohortc Acid and Potassium Chtortde abdication- see above) 
Rotooimg of property pnor to eppteabon chemfcats; (CrewRT-1) 7.680 MSF 0.40 9 3.19 0 43 9 3.40 6.59 

ROTOTILUNG <U Ifoltows 5d Phosohata (P) Ko soil abdication- soe above) 
Potetil^g ol property piior to appAcabcn dwrdcMs; (CrewRT-1) 7. BOO MSF 0.40 9 3.19 043 8 340 659 

LIME STABILIZATION OF SOIL / PH ADJUSTMENT 
Application of Lima onto sod (1 complete Property Property =• 7800 SF • 878 07 SY) 1837 LBS 0 19 8 275 55 0.0 IS 9 27.56 018 33066 8 330.60 633.77 

tndudes Rotetiang #4, grade for dueneae; and compaction to 83% Praetor, 
Am 1837 LBS/ Property appicalan; 
aHow 2.0954 LBS / SY application rate, eflowfor (t)tedy»aan 
assume application rale of 150 SY par hi per hour. 878.67/1SOSYperhogrz5.84fn 
technicians houly rate assumed el 822 75 / hr 
thus'; (5 84 hrs x 2 techs x 922 TSihrt /1837 LBS • J0.1446..,.assume 80 15 / IB labor 
Material costs per Karoos ChemicoW inc. . 

Coots of Salary wear iprtrtectYsgW (" e. Tryvek outwear. gtovee, protectrve face masks) rid above 
rid above In "APPLICATION OF CHEMICALS" 

* * X * X X ' * » 

Afloivance for protection / relocation / repair of impacted buried / underpomJ utBues 
assune 4 Mhrs per Property x 822.75 for eoch Property = 880.00 liaxr 
assume 825 avg. equp. cost per each Property 
assume 840 material ooel avg per each Property. 

1 LS 91.00 9 91.00 2500 8 23.00 40 00 4000 8 40.00 156.00 

(also eat See Lewm Service Subcontractor) 
Costs o( compaction or disturbed tilled sol Included ti "LIME SOIL STABILIZATION" above x r - X X X X x X 

Fmn Grating / Fne gradng of lawn/ treatnant area to prepare for sod ptecemerd (see Crew FG-1 costs) 7890 SF 003 9 222 53 0.02 8 174 85 8 397.38 



Phosphate Treatment of Residential Properties at the Omaha Lead Site 

COST ANALYSIS SHEET 6 OP 10 
OtMRtnv Labor Cost Equipment Cost Material Coal UNIT 

PRIME CONTRACTOR WORK / TASK ITEM No. 
Units 

unn 
Mess 

Ptr 
Unit 

•Total 
Labor 

Ptr 
Unit 

Total 
Equip 

Ptr 
Unit 

Material 
Cost 

Shipping Total 
Material 

TOTALS 

FoBowtoQ Wool assessment temporarily remove / sort orvProperty any imm foatuns wnttfi wil impact an 
tfleatvt 
treatment process, and to pfoiytprotteoonol such features , 
(alow 2 hours avg umt frame wWi 2 laborers o! 122.21 y hr per laborer ~ 4 UTv) 

4 Mhr S 2221 1 88 94 s 1 $ S 1 S S 8984 

REMOVE PROTECTIVE BARRIER 
hstsSPROTECTIVE BARRIER awd penmtttr or .29 eat Property Property, Mow 400 LF ptr Property 
{alow tor 2 laborers to ratal appro. 200LFperHR o(S22.21 ft* • SO 222/LF tabor cost 
NO matenel costs ind ' 

400 LF S 0 222 s as eo S s S s t S S 88 80 

DEMOBILIZATION FROM PROPERTY 
(See "Otnral Reputraments" above) X « • • 

» > 
• 

> • 
• 

> f. 

S -! • ' - XT08.11 ."-$3,848-21 

Notts: 
1. Costs shown on pipe 4 and paigt A of tht tntysls ere rsfltcttd to "direct" costs to tfw Prtme 
Contractor. 

2. Costs shown on art developed tor s slngls Property. 



BLACK & VEATCH DATE: April 27, 2007 

CLIENT: Environmental Protection Agency 
PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 
LOCATION: Omaha, Nebraska 

PROJECT NO. 044701.0121 

COST ANALYSIS 

BASIS FOR ESTIMATE 
CODE A (No Design Complete) 
COPE B (Preliminary Design) 
CODE C (Final Design) 

X "OTHER (Specifty) 

ESTIMATORS: M. LEDBETTER 16. HICKS 
SHEET 7 OF 10 

Quantity Labor Cost Equl pment Cost Material Coat SUBCONTRACTOR 
LAWN SERVICE SUBCONTRACTOR SUMMARY No. 

Units 
Unit 
Mass 

' Per 
Unit 

Total 
Labor 

Per 
Unit 

Total 
Eoulp 

Per 
Unit 

Total 
Meterial 

TOTAL 
COSTS 

TOTAL BARE COSTS fSoe SUBCONTRACTOR WORKSHEETS 
Dired costs for Lawn Service Subcontractor (see sheet 8 of 8) $ 51.97 9 030 $ 107.59 

Labor. Equipment & Materials Adjustment* due to hazardous site conditions gmi s sio BJBE: 5 0.03 22*1 9 siSB 

TotoJ Bare Costs i 57.17 9 0.33 9 112.97 
Payroll Tares and Insurance (PT&!); and Sales Tax (on material only) 18% s 10.88 0% S 7% 9 7.91 

SUBTOTAL "A" (Replacement of damaged plantings with wataring only) i .68.03 i 0.33 i 120.88 ' 1 

TOTAL 01RECT COST * 68.03 10.33 » 120.88 

OVERHEAD © 15% $ . 10.20 15% 90.05 15% 9 16.13 
SUBTOTAL i 78.24 9 0J7 $ 139.01 

PROFIT 10% s 7.82 10% 9 0.04 10% 9 13.80 
SUBTOTAL *B" (with markup Subtotal "A" above) s 66.06 9 0.41 9 152.82 $ 239.39 

SUBTOTAL "C" (Sod Placement assume ind markups) 9 394:50 959.18 9 1.516.83 S 1.972.50 

TOTAL LAWN SERVICE SUBCONTRACTOR PER SITE •= 



BLACK & VEATCH DATE: April 27, 2007 

CLIENT: Environmental Protection Agency 
PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 
LOCATION: Omaha, Nebraska 
PROJECT NO. 044701.0121 

COST ANALYSIS 

BASIS FOR ESTIMATE 
CODE A (No Design Complete) 
CODE 0 (Pie&minary Dtugn) 
COPE C (Final Design) 

X OTHER 

ESTIMATORS: 
SHEET 8 

M, LEDBETTER f G. HICKS 
OF 10 

LAWN SERVICE SUBCONTRACTOR TASK ITEM 
Quantity Leber Cost Equipment Coat - • ' Material Cost 

TOTALS LAWN SERVICE SUBCONTRACTOR TASK ITEM No. 
Units 

Unit 
Uses 

Par 
Unit 

Teto 
Labor 

Per 
Unit 

Total 
eqjp 

Por' 
Unit 

Material 
Cost' 

Shipping Total 
Material 

TOTALS 

wmswws 
A. Lay Sod 
(see below toccata'of laying sod) 
Aitpwancs for coat of watering by owner to estabtift sod to a 1 math period ( allow 150.001 month} 

B. Replacement of damaged plantings / ohrubs, etc. 
AOowenon for replacement of damaged plamingi ftfvube, etc. 
(Costs aesuned avsmgeper each of 10,000 properties) 

C. Allowance for Re<eod (followup to initial eod placement) 
Sated on total prqjoQ ettontde of 10.000 raildtoinl skat. assume 10% af Properties* ragufre 5% sod reqtacmpr 
Bus 7890 8F Treatment area par Yd x 10,000x10% s5* » 394500 SF re-pieomert 
394500 SF / 78,900.000 SFpro( total - '.006* 
QQS * 7890 M000 6F • .03945 MSF tdkwianea per Proparaa* ills tor eod replacement 

1 

1 

0 09945 

L9 

LS 

MSF 

4 60.00 

1 50.00 

t 5000 

1 1,97 

5 

4 7.50 

1 

S 030 

1 
4 50 00 

4 50.00 

4 192.50 

4 5000 

4 5000 

4 7.59 

1 

4 

4 

« 50 00 

I 5000 

4 7.59 

4 50 00 

4 100 00 

4 9 66 

|v • MJW 4 . '.-v.UO f ~ .  1 0 7 . 8 9  t<<L~ -

LAWN SERVICE SUBCONTRACTOR TASK ITEM 
• Quantity - Labor Cool • . fioripman! Cost . Meads! Cost " • " Uutv 

TOTALS LAWN SERVICE SUBCONTRACTOR TASK ITEM No. 
Units 

Unit 
Meat 

Par 
Una 

Total 
Labor 

Par 
Unit 

Total Par 
Unit 

Material 
Cost 

Shipping Total 
MetsrlM 

" • " Uutv 
TOTALS 

LAWN SERVICE 
O. Lay Sod (following the application* of chemical treatment* to Properties) 
Lay now sod in lawn vest dteabad oy teatmani process (os*umala**i(Fnrd.'ov*r6MSF) 
[par oarer* pricing data from Omaha area sod prejadsi use appro* $025 pair SF as erg priceInsuQad 

(nota: pricing ehovm Is considered a subcontroetad price, assume markups Included) 

7.890 MSF 4 50.00 4 394 50 4 7.40 K 5916 4 192 50 4 1,516 S3 S I 1.516 63 4 1,672.50 

SU8T0TAL "C" (Sod Placement; assume Inci markups ) t T^T 49440 4.'.ia6A1« 4; '141 so S .^.V-1,87140 

No!*«: 
1. Cost* ehown on peg* 7 of (he anayals era reflected as "dlracf" costs to the Subcontractor. 

2. Cost* shown on ore developed for e single Properties location, ^ 

3. Cosu for leylng sod *re based on installed pricing data from currant contractors in Omaha ares Involved in the present remedial program. 

4. MSF • 1000 Square Feet 



BLACK & VEATCH DATE: April 27, 2007 

CLIENT: Environmental Protection Agency 
PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 
LOCATION: Omaha, Nebraska 

Prapar»d IM. ledbetter / G. Hick* 

Checked ID. Sander* 

PROJECT NO. 044701.0121 SHEET 9 OF 10 

CREW COSTS: 
Baaa Hr Rata 

S14.S6 
Frlnpt iw TOTAL 

1 General Laborer 
2 Supervisor 
3 Chemical Technician 
4 Power Equip Oper 

*15.50 
$15.25 
$14.99 

$6.35 
$6.55 
$6.50 
$6.75 

$1.00 
$1.00 
11.00 
$1,00 

$22.21 
$23.05 
$22.75 
$22.74 

Topsoii Removal Crew (Crew TS-1) 
LABOR EQUIP 

hr. ttam 2007 Davie-Bacon 2004 MEANS 2007 (etc. by 1.15) 2007 {etc. by 1.15) 
Hr. Rate 

(incl Fringe*) 
Dairy Daily HR 

1 Power Equip Oper 
0.5 Labor (at $21.21 / hr) 

$22.74 
$11.11 

1' Dozer, 60 hp $300,20 $345.23 
$33.85 $345.23 $43.15 

Productivity: | ~200lCY per a hr day I .28 ICY per hr 

Hourly cost per UOM: CY \»?iVf,W.ftria.aiiiI | 

Rototllling Crew (CrewRT-1) 
LABOR EQUIP 

hr. item 2007 Oavta-Bacon 2004 MEANS 2007 (esc. by 1.15) 2007 (esc. by 1.15) 
Hr. Rate 

(Incl Fringes) 
Dally Dally HR 

1 Power Equip Oper 
1 Beckhoe Ldr w/ attachment 

$22.74 
$166.40 $193.66 

$22.74 $193.66 $24.21 

Productivity; I 4S0IMSF per 6 hr day IM-2A1MSF perhr 

Hourly co« per UOM: MSP t 



PROJECT: Phosphate Treatment of Residential Properties at the Omaha Lead Site 

CREW COSTS (con't): 

SHEET 10 OF 10 

Chem Spray Application Crew (Crew SPR-1) 
LABOR EQUIP 

Hem 2007 Davis-Bacon 2004 MEANS 2007 (esc. by 1.15) 2007 (esc. by 1.16) 
Hr. Rata 

Unci Prinass) 
Dally Dally HR 

Chemical Technician 545.50 

$45,50 50.00 
Allow 916.256 gal / Property application rata; allow for (2) technicians ; 1 for application; 1 for monitoring tank true*, 
assume 6 hi* total at application rate of 350 oz. per hour 
Productivity: 1 «W##|GAL per 5 hr day I152.7IMSF perhr 

Hourly cost per UOM: 50.00000 

prepare for sod placement (CrewFG-1) 
LABOR EQUIP 

hr. Item 20D7 Davis-Bacon - 2004 MEANS 20D7 (ssc.byi.15) 2007 (ssc. by 1.15) 
Hr. Rats Dally Dally HR 

(Incl Frtnoes) 
1 Power Equip Oper 522.74 
0.5 Labor (at 921.21 / hr) 511.11 
1 Tractor w/ rake attachments 6165.00 5212.75 

533.85 5212.75 526.58 

Productivity; | 9600|5F per8 to day 11200(SF perhr 

Hourly cost per UOM: MSF |t 1 ly.,t^50ja.*tv.8asl 
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MADISON COUNTY VOLUNTARY Policy Manual 
INSTITUTIONAL CONTROLS 

MANUAL 
SUBJECT: 
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Credits SECTION: 0.2 
REFERENCES EFFECTIVE: REFERENCES 

Revisions: October 2013 

CREDITS 

The Madison County Voluntary Institutional Controls Plan is unique from all other 
institutional controls plans which focus on lead contamination. Its unique quality 
is its voluntary nature. Like other lead contamination control plans, Madison 
County's plan outlines specific controls based on United States Environmental 
Protection Agency (EPA), Missouri Department of Natural Resourses (DNR) and 
Missouri Department of Health and Senior Services (DHSS) regulations/policies, 
and these controls are further expressed in individual "best practices" regarding 
excavation, hauling and disposal activities. However, unlike other lead 
contamination plans, the Madison County plan provides education as one of its 
primary institutional controls. 

This manual was created with the assistance of the following entities: 

The Madison County Commission in the State of Missouri 
The Madison County Health Department 
The Madison County Voluntary Institutional Control Plan Coalition consisting of 
residents of Madison County Missouri 
The Missouri Department of Health and Senior Services 
The Missouri Department of Natural Resources 
The United States Environmental Protection Agency 
The Grindstaff Partnership, LLC 

The development and implementation of the Voluntary Institutional Controls Plan 
and manual was supported under a cooperative agreement between the U.S. 
Environmental Protection Agency (EPA) and the Missouri Department of Health 
and Senior Services (DHSS). Funding was provided to the Madison County 
Health Department through this cooperative agreement as a pilot project for the 
Madison County Mines Superfund Site. Its contents are solely the responsibility of 
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the authors and do not necessarily represent the official views of EPA or the 
DHSS. 
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LIVING WITH LEAD 

As residents of Madison County, Missouri, we understand that lead is a part of our 
lives. We know that because of the unique geological qualities of our land, lead 
can be found both on the surface and under the ground. We also know that 300 
years of mining and processing in and among our communities has impacted our 
land, our water, and our lives. 

Living in Madison County requires living with lead. We have built our 
communities from the wealth of lead. We have grown generations of our families 
from the abundance of lead. We have created a part of our culture and history 
from the existence of lead. To live in Madison County is to live with lead. We see 
the lead and we see the impact of lead on our lives, both the benefits and the 
challenges. 

However, we see what surrounds the lead as well. In Madison County, we live 
within the St. Francois Mountains and the streams and rivers flowing out of the 
mountains. We live with farming of livestock, grain, and produce in our fertile 
fields and valleys. We live in rural communities that value the individual, the 
family, the community, our beliefs, our education, and our children. We 
understand the necessity for cooperation and collaboration as a part of our rural 
foundation of survival. 

We also value as a rural foundation, a hearty sense of independence. Historical 
records illustrate that from the very beginning of our land's inclusion in this 
country, our ancestors asserted their independent attitudes regarding issues such as 
property development and ownership of mineral rights. Just as we recognize the 
importance of independence in the formation of our nation, we recognize the 
important role it plays in the day to day life of our county's residents. After all, we 
realize that what works for our county may not work for others, and what works 
for other counties, may not work for ours. 
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Living in Madison County has afforded us both the benefits and challenges 
associated with lead. As with generations past, we want to live and work around 
lead in safe, healthy, efficient, and profitable ways. While we continue to listen to 
our elder's stories, educate ourselves with legitimately researched information, and 
gain wisdom from our generations of experience, we find new ways to live around 
lead. Just as our families who worked the mines of the 20th Century did not use the 
exact same knowledge, techniques and tools from the one-hundred years before, 
we, in turn, will not live and work with lead and its by-products using the exact 
same knowledge, techniques, and tools we had in the 20th Century. 
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OUR CHALLENGE & RESPONSE 

Madison County's geography, geology, history, and culture is unique in some 
ways to any other county in the nation; thus, we have created a unique way to 
respond to some of our current concerns and questions regarding our life with lead. 
Because of the amount of lead on and in our land, our county has been listed on the 
United States Environmental Protection Agency's (EPAs) National Priorities List 
of contaminated sites. We have worked with the State of Missouri and the Federal 
Government to educate ourselves and others about health, safety, and 
environmental concerns. We have allowed the Department of Natural Resources 
(DNR) and the EPA on our land to perform soil and water tests and to clean up 
residential areas containing higher percentages of lead than are considered 
protective of human health. 

Now, as we look toward our historical and economical future independent from 
the lead companies of the past, we want to live on and work with our land in ways 
that keep additional lead contamination to a minimum. To this end, we have 
formed a Madison County Voluntary Institutional Controls Plan (VICP). All 
communities named on the National Priorities List will create some kind of plan 
for contamination management, but our VICP is unique as it is the only plan in the 
nation that allows for partnership and engagement in a voluntary way. 

Our VICP allows us to educate ourselves with the latest science and health 
information and work with one another as the need arises instead of telling one 
another what we have to do because a law says so. As science evolves and as our 
needs evolve, we can figure out for ourselves the land management practices that 
work best over a number of years and modify our methods of management through 
the VICP. Lastly, our VICP will work through partnership within our community, 
encouraging the kind of cooperation and collaboration our rural tradition values 
without discouraging the independent attitude our residents have thrived on from 
the beginning of our county's history. 



MADISON COUNTY VOLUNTARY Policy Manual 
INSTITUTIONAL CONTROLS 

MANUAL 
SUBJECT: 

Overview of Madison County Lead History 
and VICP 

PART: Administrative Framework SUBJECT: 

Overview of Madison County Lead History 
and VICP 

SECTION: 1.3 

REFERENCES EFFECTIVE: October 1, 2012 REFERENCES 
Revisions: January 2014 

OVERVIEW OF MADISON COUNTY LEAD HISTORY & VICP 

Lead History Leading to Superfund Site 

Much of the land known as Madison County was part of southeastern Missouri 
called "The Old Lead Belt". One of the oldest lead mines west of the Mississippi, 
Mine LaMotte, sat on the northern end of the county. During the 20th Century, 
"The Lead Belt" was the site of the largest lead mining operations in the world. 
The processing and smelting of lead in Madison County left 13 identified major 
areas of mine waste (chat and slime). The mine waste contains elevated levels of 
lead and other heavy metals which we now know pose a threat to human health and 
the environment. The mine waste contaminated soil, sediment, surface water, and 
groundwater, both on the waste property and elsewhere, as it was transported by 
both natural and human modes. 

Remediation Efforts and Management of Remediation 

The superfund law (CERCLA) was enacted in 1980. This law gave the U.S. 
Environmental Protection Agency (EPA) the authority to find contaminated areas 
around the United States and clean them up, using funds from whatever parties 
were designated as the potentially responsible parties (PRP's). 

In 1995, EPA performed an Expanded Site Inspection on the Little St. Francis 
River watershed. The results of this inspection indicated elevated concentrations 
of a number of heavy metals in samples of mine waste, groundwater, sediment, and 
soil. Studies were also being conducted by the Missouri Department of Health and 
Senior Services and the Madison County Health Department. These studies 
concluded that some children in Madison County had elevated levels of lead in 
their blood. 
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Because of the previous investigations, the presence of mine waste piles, the 
elevated blood lead levels in children, and a request for a site-specific assessment 
from the Madison County Health Department, EPA began conducting a number of 
assessments to see if contaminated soil removal was needed. These assessments 
led to specific removal actions in Harmony Lake, Fredericktown, sensitive 
population areas (daycare centers, public parks, other public recreational facilities), 
and homes with potentially lead-impacted children. As a part of the assessments, 
EPA collected and analyzed samples of water and soil with the results indicating 
high concentrations of a variety of heavy metals. Surface water samples showed 
iron, lead, nickel, aluminum, copper, and silver concentrations which exceeded the 
Missouri Department of Natural Resources aquatic life standards. 

In 2003, because of the elevated levels of heavy metals present, Madison County 
was put on the National Priorities List (NPL). This is how Madison County 
received the designation, "Superfund". Since the "Superfund" designation, even 
more properties have been assessed, and more removal actions have occurred. 

Management of Remediation (Voluntary Institutional Controls Plan) 

Once a Superfund site has been remediated, a management plan (usually called 
institutional controls) needs to be put in place so that the land does not get re-
contaminated. Management plans have similar components as they are created 
based on the federal, state, and local laws in existence, but each site's management 
plan reflects the unique needs and requirements of its individual location. Madison 
County's management plan, or set of institutional controls, focus on digging, 
hauling and disposal of soil. 

Specific methods of digging, depending on the condition of the soil relative to lead 
content, have been developed for residents and professionals to use when digging 
in Madison County soil. These methods are referred to as "Best Practices". 
Similarly, hauling and disposal best practices have also been developed for 
Madison County based on state and federal hauling and disposal regulations. 
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What does "voluntary" mean to you? 

Some institutional controls plans involve the creation of local ordinances and 
development of permits to insure that residents and businesses use the best 
practices. Madison County has chosen not to create local ordinances or develop 
permits. Instead, the Madison County Health Department will be the point of 
contact for guidance regarding the voluntary management plan. The word, 
"voluntary" simply means there are no local ordinances overseeing the digging, 
hauling, and disposal of soil. However, there are state and federal oversight 
regulations that may apply. 

Madison County has created a management and education plan through the health 
department. Although they have no means of regulatory oversight, the health 
department will have the capacity to assist property owners and professionals both 
in understanding soil conditions and understanding how to use the best practices. 
Through the EPA Sampled and/or Remediated Properties Database for Madison 
County, the health department will also have the capacity to assist property owners 
and businesses record digging actions as they are performed on property within the 
county. 

The State of Missouri does have regulatory oversight over hauling and disposal 
practices. If hauling and disposal best practices are not used properly, businesses 
may be held accountable for those actions by the Missouri Department of Natural 
Resources. 

The Environmental Protection Agency also has regulatory oversight over the entire 
Superfund site. Every five years, EPA will review the progress of the Voluntary 
Institutional Controls Plan during its Five-Year Review Process. This review 
process will include random sample collection at properties remediated. If 
remediated properties have become re-contaminated, property owners and 
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businesses that performed digging, hauling, and disposal actions on that property 
may be held accountable. 
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HEALTH EFFECTS OF LEAD 

Lead is poisonous and can create ill health effects that can potentially affect almost 
every organ and system in the body. Lead poses significant challenges as it cannot 
be seen or smelled. Lead can enter the body though the lungs when you inhale or 
the mouth when you swallow. The human body stores lead in the same manner as 
it does calcium, a mineral that strengthens bones. Once ingested, lead, like 
calcium, will stay in the bloodstream for a few weeks. Some of the lead is 
naturally excreted while the remaining lead is deposited in the body's soft tissues 
(liver, kidneys, lungs, brain, spleen, muscles, and heart) or absorbed in the bones. 
Lead can remain stored in bones for a lifetime. 

Lead can have negative health effects on everyone, however, children ages six and 
younger are highly susceptible to the effects of lead because the bodies of children 
in this age group develop rapidly and absorb more lead. Young children are also 
more apt to place lead contaminated objects in their mouths. Pregnant women 
exposed to lead can pass the lead contaminants from their bodies to their unborn 
babies. 

Children with pica behavior are at high risk for increased blood lead levels and at 
high risk to experience negative health effects from lead. Pica behavior is the 
craving to eat nonfood items, such as dirt, paint chips, and clay. Pica behavior is 
most common in one and two year old children and usually diminishes with age. 
Pica behavior has also been observed in adults, particularly pregnant women. 

Some of the known health effects from of lead exposure in children are: 
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• Nervous System Damage 
• Kidney Damage 
• Learning Disabilities (Attention Deficit Disorder and Decreased 

Intelligence) 
• Speech, Language, and Behavior Problems 
• Poor Muscle Coordination 
• Decreased Muscle and Bone Growth 
• Headaches 
• Hearing Damage 
• Seizures 
• Brain Damage 

Some known health effects from high levels of lead exposure in adults are: 

• Fertility Problems (men and women) 
• Difficulties During Pregnancy 
• High Blood Pressure 
• Digestive Problems 
• Nerve Disorders 
• Memory and Concentration Problems 
• Muscle and Joint Pain 
• Seizures 
• Brain Damage 

Lead in soil poses health risks to both adults and children in the same manner 
as any other lead source. Lead in soil is easily susceptible to migration and can 
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become airborne by excavations activities or weather elements such as wind. 
Soil lead can also be spread to water sources or remediated areas by rain or run­
off from storm water. Furthermore, soil lead can migrate through the tracking 
on tires of vehicles or from being hauled in an unenclosed vehicle. The 
Madison County VICP strives to reduce the lead health risks to both children 
and adults by providing best practices to effectively manage lead contamination 
and best practices for prevention of migration of lead contamination. 

For further information on the health effects of lead, you can view the Center 
for Disease Control and Prevention (CDC) website at: http://www.cdc.gov/. 

http://www.cdc.gov/
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PURPOSE 

THE PRIMARY PURPOSE OF OUR PLAN 

A record of decision (ROD) for residential properties by Environmental Protection 
Agency (EPA) was developed through public meetings and a public comment 
period. Institutional controls or the Voluntary Institutional Controls Plan (V1CP) 
was determined necessary to protect the remedy at the site. The primary purpose 
of the VICP is to give residents and workers in Madison County, Missouri the tools 
to effectively manage lead contamination both on their property and on the land of 
the county as a whole. Our plan strongly encourages all residents and workers who 
engage in activities involving excavations, building development, construction, 
renovation and grading within Madison County to use the management resources 
and guidelines provided. Specifically, our VICP resources and guidelines 
encourage the installation and maintenance of contamination barriers and the 
implementation of other contaminant management standards shown to minimize 
the migration of, and particularly, human exposure to contaminants within the soil, 
as necessary to protect the public health and the environment. The Madison 
County VICP strives to reduce the lead health risks to both children and adults by 
providing best practices to effectively manage lead contamination and best 
practices for prevention of migration of lead contamination. 
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MANAGEMENT OF OUR PLAN 

Typical institutional controls plans are not voluntary; rather, they are supervised 
under the federal authority of the Environmental Protection Agency (EPA), the 
individual state authority, and the local authority of the county. Our institutional 
controls plan is different. In the case of our Voluntary Institutional Controls Plan 
(V1CP), Madison County, in partnership with both the State of Missouri and EPA, 
has enacted a process for creating a cultural attitude shift regarding lead health and 
safety and for strongly encouraging and supporting both individual resident and 
community management of lead contamination, without the attempt to enact more 
laws. 

The success of our VICP will not only be measured by property management and 
certification records on file with the county, it will also be expressed by the 
broadening of understanding residents have regarding lead health and safety and 
contamination management on their property. Local management of our VICP 
provided by Madison County is necessary for success as this type of management 
provides efficient, economical, and accessible administration by actual residents of 
the county. Therefore, because of their roles in county leadership and lead health 
and contamination management up to the present, the Madison County 
Commissioners, City of Fredericktown authorities, and the Madison County Health 
Department (MCHD) shall be the local management partners. 

The MCHD shall manage the education and resources stated in the plan. As these 
resources are developed, other local VICP partners who would provide appropriate 
and efficient management of a specific resource may take on a management role in 
place of or in partnership with the MCHD. The Madison County Commissioners, 
City of Fredericktown, and the MCHD in cooperation with other VICP partners, as 
they develop, have the responsibility of changing the VICP to fit the needs of 
Madison County residents as science and management practices evolve. 



MADISON COUNTY VOLUNTARY Policy Manual 
INSTITUTIONAL CONTROLS 

MANUAL 
SUBJECT: 

Management of Our Plan 

PART: Administrative Framework SUBJECT: 

Management of Our Plan SECTION: 1.6 
REFERENCES EFFECTIVE: REFERENCES 

Revisions: January 2014 

Management Responsibilities 

As the present partner responsible for management of the Voluntary Institutional 
Control Plan (VICP), the Madison County Health Department (MCHD) will work 
together with county residents, businesses, schools, and other public and private 
parties; the local governments; the State of Missouri; and the United States 
Environmental Protection Agency (EPA) to manage contaminants within Madison 
County, Missouri. Specific management responsibilities include: 

1. Developing, with the assistance of residents, local professionals, city and 
public utilities representatives, County and State officials, and EPA; 

educational materials regarding contamination management (including 

instructions regarding the implementation of barriers and other contaminant 

management best practices), lead health information, historical impact of 

lead to the County, and best practices for public health and contamination 
management; 

2. Training contractors, utility personnel, and government entities which may 
disrupt or install barriers or otherwise disturb contaminants about 

excavation best practices; 

3. Adopting contamination management best practices; 

4. Adopting barrier construction and maintenance best practices; 

5. Educating county residents and professionals about existing transportation 
and disposal regulations; 

6 .  Providing educational materials for promotion and dissemination to citizens 
about the VICP and best practices including businesses, bankers, realtors, 
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and other land transaction professionals who may be involved in land 
transfers and land development as VICP partners; 

7. Adopting an evaluation procedure for VICP modifications based on the 
latest science, legal statutes, and management practices. 

Additional Provisions 

In order to assist those engaging in the Voluntary Institutional Control Plan 
(VICP), it is the intent of the Madison County Health Department (MCHD) to 
provide either as a sole agency or in cooperation with other local agencies, as 
needed: 

1. Technical assistance, including Dig Rite program and soil screening; 

2. Lead poisoning prevention and intervention activities; 

3. A readily available repository for contaminated soil; 

4. Clean fill to restore barriers for small projects; 

5. Disposal containers to assist in removing contaminated soil from small 
projects and to assist in the transportation and disposal of such soil; 

6. Educational materials for promotion and dissemination to county residents, 
businesses, and other public and private parties; 

7. Education and training in the appropriate implementation of the VICP for 
professional VICP partners; 
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8. A database tracking system to assist the public, lenders, and potential 
purchasers of property within the county; 

9. Guidelines for managing contaminants. 
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FUNDING OF OUR PLAN 

Funding from outside the county, as Madison County does not have the funds to 
fully support the Voluntary Institutional Control Plan (VICP), is also necessary for 
our plan to succeed. Funding as contracted between the State of Missouri and the 
United States Environmental Protection Agency (EPA) will be shared between the 
two—the EPA funding the Madison County Superfund Site until remediation 
efforts are complete and the State of Missouri funding the site afterward. As the 
State of Missouri may not have the budget required to fund the VICP in perpetuity, 
other outside funding sources are being explored. 
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VICP IMPLEMENTATION & MAINTENANCE 

It is the intent of the Madison County Health Department (MCHD) to procure 
funding for and then provide the following resources to support lead contaminant 
management in Madison County. As funding for the items is procured, each 
resource will be developed with the standards listed below: 

1. Establishment and Management of a Permanent Records Library-—A 
permanent library for property records, educational materials, and public relations 
information will be established. This site will house all property records for 
Madison County. In addition to the basic property information, the records will 
contain information pertaining to testing and soil cleanup activities in Madison 
County such as: 

a. Areas of property that were remediated; 
b. Areas of property that were tested but have not been remediated; 
c. Depth of satisfactory soil; 
d. Barriers used to separate satisfactory soil from contaminated soil; 
e. Levels of lead in satisfactory, remediated, and unclean areas; 
f. New areas of property development and management records. 

All records will be computerized for easy access. Educational material and public 
relations material relating to the Superfund cleanup activities will also be housed at 
the site. 

2. Establishment and Management of Contaminant Management Addition to 
"Dig Rite" Program—The permanent records library will also manage a 
digging/identification program that connects with the Dig-Rite underground 
identification program. Specific services of this program will include: 

a. Connection with Dig-Rite /Missouri One Call (underground 
identification) program; 
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b. MCHD personnel available to mark areas of property including: 
barriers, remediated versus unclean areas and potential sampling 

• areas; 
c. XRF screening of property at resident request (Specific services this 

program WILL NOT provide include soil sampling and laboratory 
analysis. Soil sampling and analysis will be conducted by EPA 
representative or private company and a certified laboratory. It should 
be noted that XRF soil screening is a preliminary process to determine 
if lead contamination is present and if additional testing or analysis is 
needed. Soil sampling and analysis is a detailed testing of soil to 
determine the extent of lead contamination and depths of the 
contamination); 

d. Education about soil disturbance guidelines and hauling regulations. 

3. Establishment and Management of Permanent Soil Repository Sites-
Permanent repositories for contaminated soil will be established as needed. 
The site(s) will be the repository for contaminated soil in Madison County. 
The MCHD will be the contact for those needing location, directions, and 
best practices information regarding the repository site currently being used. 
Contaminated soil removed from construction projects; property owner's 
land usage; and city, county, state, and/or federal projects will be transported 
using federal and state guidelines to the appropriate repository site. The 
site(s) will have controls and procedures to encourage appropriate use of site 
and transportation of soil that may include: Educational guidelines 
pertaining to the appropriate uses for the site and transportation regulations 
housed at the Madison County Health Department (MCHD) and distributed 
to individuals and entities deemed beneficial in encouraging appropriate use 
of repository and transportation of contaminated soil, controlled site access 
by some combination of fencing and/or signs warning against soil removal 
for fill and dumping without the use of appropriate controls around the 
perimeter, and an area for appropriate decontamination of vehicles, tools, 
and personnel. 
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4. Purchase and Maintenance of Soil Removal and Transportation 
Equipment— Equipment for removal and transportation use for small to 
medium size individual property owner projects may be purchased and 
maintained by the MCHD. If purchased, equipment for transportation use 
and small projects would be housed at the discretion of the MCHD and 
encouraged for public use when removing and transporting contaminated 
soil. Types of equipment available could include a truck, a small trailer, 
shovels, and disposal containers. 

5. Purchase and Maintenance of Clean Fill Soil-The property or the access 
and use of property containing clean fill or access to clean fill may be 
purchased and maintained by the MCHD. If purchased, the clean fill would 
be for individual property owner's use in small projects that are not 
professionally contracted. The public would be encouraged to use the fill 
which would be either free of charge or available at cost. If available, the 
free hauling equipment may be used to transport the clean fill. Education on 
the benefits of using clean fill and how to identify potentially contaminated 
fill may also be distributed and posted at the clean fill site. 

6. Promotion and Dissemination of Educational Materials-The MCHD 
will promote and disseminate educational materials to encourage public 
engagement in and use of the Voluntary Institutional Control Plan (VICP). 
Educational materials and programs for the encouragement of lead 
contamination management may be promoted through local radio, 
newspapers, signs, leaflets or other means as the MCHD deems appropriate. 
Educational materials may be disseminated through pamphlets, computer 
applications, booklets, group instruction or other means as the MCHD 
deems appropriate. 

7. Establishment of a Soil Screening Program-The MCHD will screen soil 
upon request of a property owner or if blood level testing suggests the 
potential for lead soil contamination. The MCHD will have available to 
them an XRF machine capable of screening for lead soil contamination. 
MCHD will employ at least one person certified to use the XRF machine 
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and screen for lead contaminants in the soil. Screenings will be free to 
Madison County residents. The screening results will indicate if there is a 
need for additional soil analysis. Additional soil testing and analysis would 
be through private companies at the expense of the property owner. All soil 
screening sampling and testing will be conducted using United States 
Environmental Protection Agency (EPA) approved methods. 

8. Access to Voluntary Institutional Control Plan (VICP) Information— 
All Madison County, Missouri VICP information, including guidelines, 
educational materials and listing of support resources can be accessed at the 
Madison County Health Department (MCHD). If available, written 
materials can be inspected and copied at cost at the MCHD. Inquiries 
regarding the acquisition of contaminant management education materials 
and the use of support resources may be made to the MCHD. The MCHD 
address is 806 West College Avenue, Fredericktown, MO 63645-1308. The 
phone number is 573-783-2747. 
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COUNTY HEALTH DEPARTMENT'S ROLE IN VICP 

At present, the Madison County Health Department manages the oversight of the 
institutional controls. The health department has created a digging assistance and 
education plan. The plan calls for county residents to call 1-800-Dig-Rite before 
beginning ANY digging project, including, but not limited to, the digging of gas 
lines, telephone cables, electric cables, sewer lines, water lines, fiber optic cables, 
gardening, landscaping, post holes, mailbox holes, sidewalks, driveways, and 
foundations. Calling 72 hours (three working days—Monday through Friday) 
before starting a project ensures that a request will be made for a County Health 
Department representative to discuss VICP information relative to the property and 
the digging project. 

The representative can also visit the property, screen soil for lead levels, show any 
remediation and/or previously labeled digging included on the EPA database map, 
mark site conditions, and discuss the best practices appropriate for use with your 
project. Furthermore, the representative can also direct you to the current 
repository site, explain hauling regulations, and discuss clean fill and barrier 
options. The representative can also answer questions regarding soil conditions and 
use of best practices. 

Lastly, the representative can revisit the property after the project is finished to 
screen any remaining soil that should be hauled to the county repository and update 
the digging project area on the EPA database map (and the resident's copy) so 
property information is accurate. 
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TERMS & DEFINITIONS 

The list below contains the terms and definitions used throughout our 
contamination management guidelines as it applies to the VICP. These terms and 
definitions are intended to assist residents and all those working on soil disturbance 
and removal activities in understanding the methods which will prevent lead 
contamination, exposure, and migration in their activities. Any questions 
concerning a term, definition, or their use in a guideline or educational material 
may be directed to the Madison County Health Department (MCHD) at 573-783-
2747. 

1. Agricultural/Wooded Parcels: Any parcel of land in Madison County 
outside of city limits that is not within 100 feet of a dwelling or does not 
have a commercial business located on it. 

2. Barrier: Any structure, material, or mechanism which physically separates 
satisfactory soil from contaminated soil or chat and breaks the pathway of 
exposure to humans. This includes walls, floors, ceilings, clean soil, asphalt, 
concrete, fences, or other structures intended to prevent access and exposure 
to contaminants by humans. 

3. Best Practices: An activity involving soil disturbance, including 
excavation, building development, construction, renovation, and grading; 
contaminant transportation, including soil and chat; and land usage, 
including agriculture and recreation; which manages contamination 
migration and/or limits human exposure to contaminants in the air, soil and 
water. 
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4. Breaching: A break, rupture, opening, or penetration of soil or protective 
barriers which may expose contaminants to humans or to the environment. 

5. Building Renovation: Construction activity to be performed on any 
structure involving disturbance of soil. 

6. Clean Fill: Soil containing less than 240 parts per million (ppm) lead, 
22ppm arsenic, 25ppm cadmium, and 1800ppm manganese used as an 
earthen materials barrier. 

7. Commercial Property: Any land in Madison County that has a commercial 
building, which is not being used as a residence, located on it. 

8. Contaminants: A contaminant is an unwanted substance in the 
environment. Lead is the dominant contaminant in Madison County. Soil 
containing lead in excess of 400 ppm is considered contaminated due to its 
harmful effect on human health. 

9. Contaminated Soil: Soil containing over 400 ppm, but less than 1500 ppm 
lead. This soil is considered to contain lead levels which could pose a risk to 
human health, but is not considered hazardous waste for the purposes of 
hauling within Madison County. 

10.County Repository Site: A designated area that is maintained by the 
county for citizens to use to dispose of lead contaminated soil. 

11.Developers of Property in Madison County: Any person, partnership, or 
corporation developing property within the boundaries of Madison County, 
Missouri. 

12.Disposal: The placement of contaminated media into an authorized 
permanent repository. 
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13.Disturbance: A physical change to soil or other protective barrier due to 
excavation, construction, renovation, removal, and/or transportation 
activities which may expose contaminants to humans or to the environment. 

14.EPA: The United States Environmental Protection Agency. 

15.Excavation: Any means of digging or disturbing soil or other protective 
barriers capable of resulting in exposing contaminations to humans, the 
environment, or spreading contamination to other locations. 

16. Hazardous Soil: Soil containing 1500 ppm or more of lead and is 
considered hazardous waste for the purpose of disposal and transport within 
Madison County unless additional testing is conducted per DNR regulations 
and determines otherwise. 

17.Large Project: A project that involves the displacement of more than one 
cubic yard of material (approximately three large wheel barrels full) at an 
individual residential property or one individual building with multiple 
residential dwellings and property. Large projects include, but are not 
limited to, new building construction, demolition of existing buildings, 
construction of planned unit developments (and the infrastructure necessary 
to serve them), and construction within and maintenance of rights-of-way. 

18.Madison County Mines Superfund Site: Madison County in it's entirety 
is designated a Superfund Site. 

19.MCHD: Madison County Health Department. 

20.Multiple Building Development/Renovation Projects - a project that 
includes more than one building or multiple residence dwellings 
development or renovation, multiple building developments and renovations, 
and utility work covering multiple properties. Multiple Building 
Development/Renovation Projects can include, but are not limited to, 
construction of a multiple building senior citizen complex, renovation of a 
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multiple building apartment complex, burying of fiber optic cable across 
multiple properties. 

21.ppm: Parts per million (measurement of metals in soil). Equivalent to 
milligrams per kilogram or mg/kg. 

22.Property Owner: Any person, partnership, or corporation having 
ownership, title, or dominion over property within the boundaries of 
Madison County, Missouri. 

23.Recreational Area - Any land in Madison County that has been developed 
as a place of leisure or entertainment and has the potential of being 
frequently visited by children or large groups of people. Examples include 
ball parks, playgrounds, and outdoor theaters 

24.Repository: Area designated as a permanent authorized location for 
disposal of contaminated soil and mine waste. 

25.Residential Property: Any land in Madison County that is within a one 
hundred (100) feet perimeter of a dwelling or multiple family dwelling, 
public high use areas, and child high use areas including, but not limited to, 
daycares, schools, parks, recreation grounds, and sports fields. 

26.Satisfactory Soil: Soil containing 400 ppm or less. This soil is not 
considered to contain lead levels that would affect human health. 

27.Small Project: A project that involves the disturbance or removal of 
contaminated soil less than or equal to one cubic yard (approximately the 
amount of soil to fill three large wheel-barrows). 

28.Temporary Demarcation Barrier: Any physical structure, material or 
mechanism which visually separates the pathway between contaminants and 
humans. These are present in the subsurface at EPA remediated residential 
properties where contaminated soil still remains at depth beneath clean fill 
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and topsoil (typically 1 to 2 feet beneath the ground surface). Demarcation 
barriers may be plastic sheeting, wooden sheeting, or other barriers deemed 
suitable by the Madison County Health Department (MCHD). 

29.VICP: The Voluntary Institutional Controls Plan for Madison County, 
Missouri . 



MADISON COUNTY VOLUNTARY Policy Manual 
INSTITUTIONAL CONTROLS 

MANUAL 
SUBJECT: 

Best Practices 

PART: Best Practices SUBJECT: 

Best Practices SECTION: 2.1 
REFERENCES EFFECTIVE: REFERENCES 

Revisions: October 2013 

GENERAL BEST PRACTICES ADOPTED FOR USE IN MADISON 
COUNTY 

The best practices described in this manual are intended to assist residents and all 
those working on soil disturbance and removal activities to lessen contaminant 
migration. 

Use of best practices will enable Madison County residents, property owners, and 
developers of property in Madison County to both manage the migration of 
contaminants on their own property and the migration of contaminants onto 
adjacent property. 

Any questions concerning a standard or its specific application may be directed to 
the Madison County Health Department (MCHD) at 573-783-2747. 
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WHAT DO I NEED TO KNOW ABOUT DIGGING ON A RESIDENTIAL 
PROPERTY IN MADISON COUNTY? 

If you dig on a residential property in Madison County, including your own, you 
are responsible for managing the soil in a way that does not spread lead 
contamination. Whenever a hole is dug, soil is moved and lead contamination has 
the potential for spreading onto either non-contaminated portions of the land or 
previously remediated property. The lead contamination could also potentially 
migrate onto another property. 

The United States Environmental Protection Agency (EPA) will NOT come in and 
remediate property that has been re-contaminated after they cleaned it up the first 
time. Instead, property clean up will become the responsibility of the property 
owner and potentially the responsibility of any individual or company who 
commercially participated in the digging and/or hauling and disposal of the 
contaminated soil. 

By following a series of steps called "best practices" outlined in this manual, you 
will minimize your potential for spreading lead contamination when digging, 
hauling, and disposing of soil in Madison County. A list of terms and definitions 
helpful to understanding the language used in the "best practices" is provided in 
Section 1.10 of this manual. 
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PROCESS BEFORE DIGGING 

Call 1-800-Dig-Rite (1-800-344-7483) before you begin ANY digging project, 
including, but not limited to, the digging of gas lines, telephone cables, electric 
cables, sewer lines, water lines, fiber optic cables, gardening, landscaping, post 
holes, mailbox holes, sidewalks, driveways, and foundations. Call 1-800-Dig-Rite 
72 hours (three working days—Monday through Friday) before the start of the 
digging project or soil disturbance action. 

Upon calling 1-800-DIG-RITE, a request will be made for a Madison County 
Health Department (MCHD) representative to visit the property and discuss 
Voluntary Institutional Controls Plan (VICP) information relative to the property 
and the digging project. 

The representative can screen soil for lead levels, show any remediation and/or 
previously labeled digging included in the United States Environmental Protection 
Agency (EPA) data base map, and discuss the best practices appropriate for use 
with your project. The representative can also answer questions you may have 
regarding soil conditions and use of best practices. Furthermore, the representative 
can also direct you to the current repository site, explain hauling regulations, and 
discuss clean fill and barrier options. 

After the project is finished, the representative can revisit the property to screen 
any remaining soil and recommend best disposal practices, mark the digging 
project area on your copy of the property record and update the EPA data base 
map, so your property information is accurate. Dig Rite phone lines are open 24 
hours a day, every day of the week. 

Call 1-800-DIG-RITE before digging! 
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MADISON COUNTY ESTABLISHED STANDARDS 

The EPA and Missouri Department of Health and Senior Services (MDHSS) have 
determined cleanup goals and standards of soil lead contamination specific to 
Madison County. The best practices contained in this manual are based upon these 
standards. The soil lead standards vary depending upon the type of property. 
Therefore, it is important to first understand the definitions of each property type. 
Property types are defined as follows: 

1. Residential Property - Any land in Madison County that is within one 
hundred (100) foot perimeter of a dwelling or multiple family dwelling, 
public high use areas, and child high use areas including, but not limited to, 
daycares, schools, parks, recreation grounds, and sports fields. 

2. Recreational Area - Any land in Madison County that has been developed 
as a place of leisure or entertainment and has the potential of being 
frequently visited by children or large groups of people (ball parks, 
playgrounds, etc). 

3. Commercial Property - Any land in Madison County that has a 
commercial building that is not being used as a residence located on it. 

4. Agricultural/Wooded Property - Any parcel of land in Madison County 
outside the city limits that is not within 100 feet of a dwelling or does not 
have a commercial business located on it. 

The Madison County VICP will use the following standards pertaining to soil lead 
levels: 

1. Soil containing over 400 part per million (ppm) of lead in residential areas, 
developed recreational areas, and/or properties with high child activity will 
be considered a high lead level and will have recommended special 
guidelines for soil disturbances. 
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2. 1200 parts per million (ppm) or over of soil lead content in nonresidential 
areas and commercial properties will be considered a high lead level and 
will have special guidelines for soil disturbances. 

3. Land used for agricultural purposes within Madison County is exempt from 
the VICP guidelines unless activity occurs on the land, such as soil transport 
off the site that is likely to result in the release or migration of lead 
contamination to other properties. 

4. 240 parts per million (ppm) or less is the recommended safe lead content for 
clean fill or materials used for barrier construction. 

5. Soil containing 1500 parts per million (ppm) of lead or greater is considered 
hazardous waste and DNR standards are required. 

The following terms will be used to describe soil types pertaining to lead content 
throughout this manual: 

1. Satisfactory Soil: Soil containing 400 ppm or less. This soil is not 
considered to contain lead levels that would affect human health. 

2. Contaminated Soil: Soil containing over 400 ppm, but less than 1500 ppm 
lead. This soil is considered to contain lead levels which could pose a risk to 
human health, but is not considered hazardous waste for the purposes of < 
hauling within Madison County. 

3. Hazardous Soil: Soil containing 1500 ppm or more of lead and is 
considered hazardous waste for the purpose of disposal and transport within 
Madison County unless additional testing is conducted per DNR regulations 
and determines otherwise. 

4. Clean Fill: Soil containing less than 240 parts per million (ppm) lead used 
as an earthen materials barrier. If your property was remediated by EPA, 
clean fill was used to replace contaminated/hazardous soil within one to two 
feet of the surface. 
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:,:This manual only contains information regarding soil lead concentrations and 
does not include information or hazards of additional element contamination such 
as arsenic, manganese, or cadmium. 

*The best practices contained in this manual were primarily written for residential 
properties; however, they can also be applied to digging, hauling, and disposal of 
soil for commercial and agricultural properties. If digging, hauling, or disposing of 
soil from commercial or agricultural property, it may be helpful to consult with 
DNR at 573-840-9750 or EPA at 913-551-7603. 
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PROPERTY TYPES/SOIL CONDITIONS 

There are five basic property types or soil conditions that could be found at 
Madison County residential properties. Before starting a soil disturbance project, a 
property owner/contractor should make sure he/she knows the property type, so the 
appropriate best practices can be followed. The five property types are as follows: 

1. Soil tested and determined to contain satisfactory lead levels (400 ppm or 
less lead) 

2. Soil that has been remediated (cleaned up by EPA) and and is not considered 
contaminated or hazardous 

3. Soil that had been remediated down to one to two feet and then had a visual 
demarcation barrier placed between clean fill and the soil known to be 
contaminated or hazardous 

4. Soil that has not been remediated but has been sampled and tested and is 
known to be contaminated or hazardous. 

5. Soil that has not been tested and lead concentrations are unknown 

How to know what property type exists at the location of the soil 
disturbance/project 

A database exists that contains soil conditions of all properties sampled, tested, and 
remediated by the EPA. EPA should have also supplied the property owner, at the 
time, with a record of property conditions if the property was sampled, tested, 
and/or remediated. The VICP representative at the Madison County Health 
Department can access the EPA database and inform you of areas tested, not 
tested, and/or remediated at your project site. 
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If the property has not been sampled and/or remediated by EPA, there will be no 
record or database entry. If this is the case, soil screening is needed to determine 
the condition of the soil at the soil disturbance site. The VICP program 
representative at the Madison County Health Department can also assist you in 
determining if screening is necessary and the screening process. To contact the 
VICP program representative call 573-783-2747. 
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DEFINITIONS OF PROJECT SIZE 

The best practices for soil disturbances vary depending on the planned size of soil 
disturbance being created. Before starting a digging project, first call 1-800-DIG-
RITE and then determine the site soil conditions (Section 2.5) and determine the 
size of the soil disturbance or project. Soil disturbances can be classified by size as 
follows: 

1. Small Projects - a project that displaces no more than one cubic yard of soil 
(about three large wheelbarrow loads). Some examples of small projects are 
post-hole digging, planting a tree or bush, small gardening projects, 
installing children's play equipment, and digging a mailbox post hole. 

2. Large Projects - a project that involves one individual residential property 
or one individual building with multiple residential dwellings and property 
that displaces more than one cubic yard of soil (approximately three large 
wheelbarrow loads) Some examples of large projects include, but are not 
limited to, putting in or replacing a driveway, building a new residence, 
demolition of an existing structure, renovations that include excavation 
work, excavation work on utilities such as sewers. 

3. Multiple Building Development and/or Renovation Projects - projects 
that include more than one building or multiple-residence dwellings 
development or renovation, multiple building development and renovations, 
and utility work covering multiple properties. Some examples of multiple 
building development and/or renovation projects include, but are not limited 
to, the construction of a multiple building senior housing, excavation and 
renovation of a multiple building apartment complex, and installation of 
utilities across multiple properties. 

Once the project size and property type is determined, this manual can assist you in 
determining the best practices to use for your specific project. If further assistance 
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is needed or questions arise, you can call the Madison County Health Department 
at 573-783-2747 and the VICP program representative can assist you. 
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BEST PRACTICES FOR PROPERTIES TESTED AND DETERMINED 
SATISFACTORY (400 PPM OR LESS OF LEAD CONTENT IN 
RESIDENTIAL AREAS) 

The following practices should be used when there is confirmation that the project 
site has already been tested and determined to contain a satisfactory soil lead 
content (at or less than 400 ppm in a residential area): 

1. No additional best practices are needed for small or large projects as long 
as the following conditions are met: 

a. The soil disturbance site is within a 100 foot radius of the 
residence located on the property. If the project site is located 
beyond a 100 foot radius of the residence on the property, it may 
not have been tested for lead content. Please refer to Section 2.12 
for best practices. 

b. The soil disturbance site will not affect material beneath or 
immediately adjacent to an existing cap barrier such as sidewalk, 
driveway, foundation, or landscaped area that was not removed 
during remediation efforts. If the soil disturbance does affect 
untested material below or adjacent to a cap barrier, please refer to 
Section 2.15 for best practices. 

2. If the above conditions are met by your soil disturbance project, you are 
free to dig. 

3. If additional soil is needed to fill a hole or for excavation, you should 
assure the soil fits the definition of "clean fill" (contains no more than 
240 ppm lead). This will prevent contamination of the already known 
clean soil. 

4. For multiple building development/renovation sites, you should work 
with an environmental contractor as practices vary depending on 
excavation methods and depths. If you are interested in learning more 
about federal and state licensing requirements for an environmental 
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contractor contact the Environmental Protection Agency at 913-551-7603 
and/or Missouri Department of Natural Resources at 573-840-9750. 
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BEST PRACTICES FOR REMEDIATED PROPERTIES 

The following practices should be used when a soil disturbance is occurring at a 
property that is already known to have been tested and remediated without any 
barriers or visual demarcations installed (the property has been cleaned and 
contains clean fill/ satisfactory lead levels): 

1. No additional best practices are needed for small or large projects as long 
as the following conditions are met: 

a. The soil disturbance site is within a 100 foot radius of the 
residence located on the property. If the project site is located 
beyond a 100 foot radius of the residence on the property, please 
refer to Section 2.12 for best practices. 

b. The soil disturbance site will not affect material beneath or 
immediately adjacent to an existing cap barrier such as sidewalk, 
driveway, foundation, or landscaped area that was not removed 
during remediation efforts. If the soil disturbance does affect 
untested material below or adjacent to a cap barrier, please refer to 
Section 2.15 for best practices. 

2. If the above conditions are met by your soil disturbance project, you are 
free to dig. 

3. If additional soil is needed to fill a hole or for excavation, you should 
assure the soil fits the definition of "clean fill" (contains no more than 
240 ppm lead). This will prevent contamination of the already known 
satisfactory/remediated soil. 

4. For multiple building development/renovation sites, you should work 
with an environmental contractor as practices vary depending on 
excavation methods and depths. If you are interested in learning more 
about federal and state licensing requirements for an environmental 
contractor contact the Environmental Protection Agency at 913-551-7603 
and/or Missouri Department of Natural Resources at 573-840-9750. 
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BEST PRACTICES FOR PROPERTIES REMEDIATED WITH VISUAL 
DEMARCATION 

The following practices should be used when a soil disturbance is occurring at a 
property that is already known to have been tested and remediated, but has 
contamination left beneath the clean fill or satisfactory soil and contains a visual 
demarcation to identify the contact zone. (The property has been remediated, but 
contains a visual demarcation between satisfactory and contaminated soil): 

A. For small or large digging projects: 

1. The following practices should be used when a soil disturbance is 
occurring on property that contains a visual demarcation. Flowever, best 
practices from section 2.15 should also be applied if the soil disturbance 
site will affect untested materials beneath or immediately adjacent to an 
existing cap barrier such as sidewalk, driveway, foundation, or 
landscaped area. 

2. Dig the clean fill or satisfactory soil, located above the visual 
demarcation, until the visual demarcation is reached. 

3. The clean fill or satisfactory soil should be placed in a separate location 
and kept separately from the contaminated soil under the barrier. 

4. After digging the satisfactory soil or clean fill, prepare to dig the 
contaminated/hazardous soil under visual demarcation. The following 
steps should be taken to prepare the site for temporary storage of the 
contaminated/hazardous soil: 

a. Identify an area of the property upon which the dug up 
contaminated soil will be temporarily stored. If soil is going to be 
hauled off site, the temporary storage area should be located within 
close proximity to the location where the soil will be loaded into 
the soil hauling vehicle. 
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b. Place plastic sheeting over the area of ground where the 
contaminated/hazardous soil will be temporarily stored. Make sure 
the plastic sheeting covers an area large enough to store all the soil. 

c. If the soil needs to be stored overnight, for several days, or 
protected from weather elements such as wind or rain, it should be 
completely covered in plastic sheeting. Weighted material should 
also be used to push the sheeting down around the sides of the dirt 
pile. This will prevent weather elements from creating run-off or 
migration from the contaminated pile. 

5. The contaminated soil can be dug and placed on the prepared plastic 
sheeting. The contaminated soil should not be mixed or stored with the 
clean fill or satisfactory soil. 

6. If the hole is going to be filled back in, you should put the soil back in the 
hole in the same manner it was taken out. The contaminated soil should 
first be put back in the hole until the visual demarcation level is reached. 

7. The visual demarcation should next be placed back on top of the 
contaminated soil. If degradation has occurred to the visual demarcation, 
it should be repaired to the original construction level. 

8. If the visual demarcation needs to be completely or partially replaced, 
ensure that it is placed back into the precise location where the original 
demarcation was located. Any new materials used to repair or replace 
part of the original demarcation should be the same color as the 
remaining visual demarcation. Replacement visual demarcation barriers 
should be constructed with materials that will allow water to move and 
freely flow through it. 

9. The satisfactory soil or clean fill then should be used last to finish filling 
the hole above the visual demarcation. 

10. If additional soil is needed to fill the hole, it should meet the definition 
of clean fill (contain no more than 240 ppm lead). 

11.If the contaminated/hazardous soil is not going to be reused to fill the 
hole, appropriate disposal practices should be used. 

12.Please view Figure A below for additional detail. 
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B. For multiple building development and/or renovation projects: 

1. Property owners should work with an environmental contractor as 
practices vary depending on excavation methods and depths. 

2. If you are interested in learning more about federal and state certification 
requirements for an environmental contractor contact the Environmental 
Protection Agency at 913-551-7603 and/or Missouri Department of 
Natural Resources at 573-840-9750. 

Figure A 
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BEST PRACTICES FOR PROPERTIES KNOWN TO CONTAIN HIGH 
SOIL LEAD LEVELS WITH NO REMEDIATION 

The following practices should be used when a soil disturbance is occurring at a 
property that is known to contain high soil lead concentrations, but has not been 
remediated (Residential property containing over 400 ppm of soil lead, but has not 
been cleaned): 

A. For small and large projects: 

1. You are allowed to dig the soil at the site, however, remember the soil is 
contaminated/hazardous. 

2. The following steps should be taken to prepare the site for temporary 
storage of the contaminated/hazardous soil: 

a. Identify an area of the property upon which the dug up 
contaminated soil will be temporarily stored. Make sure the 
storage area is in a location that is also known to be contaminated 
and not in a satisfactory or remediated area. In order to minimize 
soil contamination, choose a soil storage area as near as possible to 
the site. If the soil is going to be hauled off site, the temporary 
storage site should also be located within close proximity to the 
location where the soil will be loaded into the soil hauling vehicle. 

b. If the soil needs to be stored overnight, for several days, or 
protected from weather elements such as wind or rain, it should be 
completely covered in plastic sheeting. Weighted material should 
also be used to push the sheeting down around the sides of the dirt 
pile. This will prevent weather elements from creating run-off or 
migration from the contaminated pile. 
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3. The contaminated soil should not be mixed or stored with the 
satisfactory soil or clean fill. 

4. The contaminated soil can be used and moved on site, but should not be 
moved to an area on the property that has already been remediated or 
determined satisfactory. 

5. The freshly excavated soil, where the soil disturbance occurred, should 
be either seeded or covered with straw to prevent migration of 
contaminants off the property. You can be held responsible for any soil 
contamination that migrates off the property. 

6. If the soil is going to be removed from the property, proper disposal 
techniques should be utilized. 

7. After project completion, you are encouraged to contact the EPA and 
discuss remediation options. 

B. For Multiple Building Development and/or Renovation Sites: 

1. Property owners should work with an environmental contractor as 
practices vary depending on excavation methods and depths. 

2. If you are interested in learning more about federal and state licensing 
requirements for an environmental contractor contact the Environmental 
Protection Agency at 913-551-7603 and/or Missouri Department of 
Natural Resources at 573-840-9750. 
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BEST PRACTICES FOR PROPERTIES NOT TESTED 

The following practices should be used when a soil disturbance will be occurring at 
a location not previously tested: 

A. For small and large projects: 

1. You are allowed to dig the soil at the site, however, the soil should be 
treated as if it is contaminated/hazardous. 

2. The following steps should be taken to prepare the site for temporary 
storage of the dug soil: 

a. Identify an area of the property upon which the dug up soil will be 
temporarily stored. Make sure the storage area is not located in a 
known satisfactory or remediated area. If the soil is going to be 
hauled off site, the temporary storage area should also be located 
within close proximity to the location where the soil will be loaded 
into the soil hauling vehicle. 

b. If the soil needs to be stored overnight, for several days, or 
protected from weather elements such as wind or rain, it should be 
completely covered in plastic sheeting. Weighted material should 
also be used to push the sheeting down around the sides of the dirt 
pile. This will prevent weather elements from creating run-off or 
migration from the contaminated pile. 

3. The soil should not be mixed or stored with the known clean fill or 
satisfactory soil. 

4. The soil can be used and moved on site, but should not be moved to an 
area on the property that has already been remediated or determined 
satisfactory. 

5. The freshly excavated soil, where the soil disturbance occurred, should 
be either seeded or covered with straw to prevent migration of 
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contaminants off the property. You can be held responsible for any soil 
contamination that migrates. 

6. If the soil is going to be removed from the property, proper disposal 
techniques should be utilized. The soil should be treated as contaminated 
until it has been tested and verified. If screening of the soil is needed, 
contact the VICP program representative at the Madison County Health 
Department 573-783-2747. 

7. After project completion, you are encouraged to call EPA at 913-551-
7603 to discuss property testing and remediation if needed. 

B. For Multiple Building Development and/or Renovation Sites: 

1. You should work with an environmental contractor as practices vary 
depending on excavation methods and depths. 

2. If you are interested in learning more about federal and state licensing 
requirements for an environmental contractor contact the Environmental 
Protection Agency at 913-551-7603 and/or Missouri Department of 
Natural Resources at 573-840-9750. 

3. If you are beginning a new development project on undeveloped land, 
you should contact the EPA at 913-551-7603. 
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BEST PRACTICES FOR SOIL DISTURBANCES LOCATED OVER 100 
FEET FROM A RESIDENCE 

The following practices should be used when a soil disturbance is occurring over 
lOO feet from a residence (EPA remediation efforts only extend 100' from a 
residence. Therefore, these locations are usually going to be untested). 

A. For small and large projects: 

1. You are allowed to dig the soil at the site; however, the soil should be 
treated as if it is contaminated/hazardous. 

2. The following steps should be taken to prepare the site for temporary 
storage of the dug soil: 

a. Identify an area of the property upon which the dug up soil will be 
temporarily stored. Make sure the storage area is not located in a 
known satisfactory or remediated area. In order to minimize soil 
contamination, chose a storage area as near as possible to the dig 
site. If the soil is going to be hauled off site, the temporary storage 
area should also be located within close proximity to the location 
where the soil will be loaded into the soil hauling vehicle. 

b. If the soil needs to be stored overnight, for several days, or 
protected from weather elements such as wind or rain, it should be 
completely covered in plastic sheeting. Weighted material should 
also be used to push the sheeting down around the sides of the dirt 
pile. This will prevent weather elements from creating run-off or 
migration from the contaminated pile. 

3. The soil should not be mixed or stored with the known clean fill or 
satisfactory soil. 
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4. The soil can be used and moved on site, but should not be moved to an 
area on the property that has already been remediated or determined 
satisfactory. 

5. The freshly excavated soil, where the soil disturbance occurred, should 
be either seeded or covered with straw to prevent migration of 
contaminants off the property. You can be held responsible for any soil 
contamination that migrates. 

6. If the soil is going to be removed from the property, proper disposal 
techniques should be utilized. The soil should be treated as contaminated 
until it has been tested and verified. If screening of the soil is needed, 
contact the VICP program representative at the Madison County Health 
Department 573-783-2747. 

7. After project completion, you are encouraged to call EPA at 913-551-
7603 to discuss property testing and remediation if needed. 

B. For Multiple Building Development and/or Renovation Sites: 

1. You should work with an environmental contractor as practices vary 
depending on excavation methods and depths. 

2. If you are interested in learning more about federal and state licensing 
requirements for an environmental contractor contact the Environmental 
Protection Agency at 913-551-7603 and/or Missouri Department of 
Natural Resources at 573-840-9750. 

3. If you are beginning a new development project on undeveloped land, 
you should contact the EPA at 913-551-7603. 
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BEST PRACTICES FOR NEW DEVELOPMENT PROJECTS 

The following practices should be applied when a new residential or a new 
multiple building development/renovation projects are being developed in an area 
that has not been previously identified as residential or developed: 

A. For small and large projects: 

1. You are allowed to dig the soil at the site; however, the soil should be 
treated as if it is contaminated/hazardous. 

2. The following steps should be taken to prepare the site for temporary 
storage of the dug soil: 

a. Identify an area of the property upon which the dug up soil will be 
temporarily stored. Make sure the storage area is not located in a 
known satisfactory or remediated area. If the soil is going to be 
hauled off site, the temporary storage area should also be located 
within close proximity to the location where the soil will be loaded 
into the soil hauling vehicle. 

b. If the soil needs to be stored overnight, for several days, or 
protected from weather elements such as wind or rain, it should be 
completely covered in plastic sheeting. Weighted material should 
also be used to push the sheeting down around the sides of the dirt 
pile. This will prevent weather elements from creating run-off or 
migration from the contaminated pile. 

3. The soil should not be mixed or stored with the known clean fill or 
satisfactory soil. 

4. The soil can be used and moved on site, but should not be moved to an 
area on the property that has already been remediated or determined 
satisfactory. 
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5. The freshly excavated soil, where the soil disturbance occurred, should 
be either seeded or covered with straw to prevent migration of 
contaminants off the property. You can be held responsible for any soil 
contamination that migrates. 

6. If the soil is going to be removed from the property, proper disposal 
techniques should be utilized. The soil should be treated as contaminated 
until it has been tested and verified. If screening of the soil is needed, 
contact the VICP program representative at the Madison County Health 
Department 573-783-2747. 

7. After project completion, you are encouraged to call EPA at 913-551-
7603 to discuss property testing and remediation if needed. 

B. For Multiple Building Development and/or Renovation Sites: 

1. You should work with an environmental contractor as practices vary 
depending on excavation methods and depths. 

2. If you are interested in learning more about federal and state licensing 
requirements for an environmental contractor contact the Environmental 
Protection Agency at 913-551-7603 and/or Missouri Department of 
Natural Resources at 573-840-9750. 

3. If you are beginning a new development project on undeveloped land, 
you should contact the EPA at 913-551-7603. 
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BEST PRACTICES FOR GARDENING PROJECTS/SPECIAL PROJECTS 

A. Gardening Areas 

It is important to utilize the following practices when developing a garden area as 
lead contamination in a garden area has a potential for creating health risks. Some 
fruits and vegetables can absorb lead contained in soil. The lead then can be 
absorbed into the body when those fruits and vegetables are eaten. Children, 
pregnant women, and unborn children are at the highest risk for absorption of lead. 
The following practices should be utilized when developing a garden area: 

1. If the garden area is located on property that has already been remediated by 
the EPA, it will be suitable for gardening with no further action needed. 

2. If the garden area is located on property that has not been tested or 
remediated, it may not be suitable for gardening. You should use twenty-
four inches of clean fill (240 ppm lead or less) to cover the gardening area 
before planting. 

3. If you are unsure if the garden area property has been tested and/or 
remediated, you can contact the VICP program representative at the 
Madison County Health Department 573-783-2747. 

B. Children's Sand/Dirt Play Areas 

It is also important to include the following practices for children's play areas such 
as sand and dirt boxes as children are highly susceptible to lead contamination. 
The following are best practices recommended for children's sand/dirt play areas: 

1. If the dirt/sand is part of or from an area remediated by the EPA, it will be 
suitable for children's play area. 
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2. If the dirt/sand is not on or from an area remediated by the EPA, it may not 
be suitable for children. The recommended standard for children's dirt and 
sand play areas is 240 ppm or less lead content. If you need an area 
screened for lead content, you can call the VICP program representative at 
the Madison County Health Department 573-783-2747. 

3. If you are purchasing new sand or dirt for a children's play area, make sure 
the quarry/seller can verify that it meets the definition of clean fill (less than 
240 ppm lead). 



MADISON COUNTY VOLUNTARY Policy Manual 
INSTITUTIONAL CONTROLS 

MANUAL 
SUBJECT: 

Best Practices for Working with Barriers 

PART: Best Practices SUBJECT: 

Best Practices for Working with Barriers SECTION: 2.15 
REFERENCES EFFECTIVE: REFERENCES 

Revisions: January 2014 

BEST PRACTICES FOR WORKING WITH BARRIERS 

For purposes of the Madison County VICP, barriers are any physical structure, 
material, or mechanism which breaks the pathway between 
contaminated/hazardous soil and human exposure. Barriers can be permanent or 
temporarily put in place during construction activities. The primary purpose of a 
barrier is to prevent the migration of contaminated soil. 

The following are some examples of materials that may be used as barriers: 
1. Clean fill (240 ppm or less lead content) 
2. Crushed Gravel (240 ppm or less lead content) 
3. Asphalt 
4. Concrete 
5. Fences 
6. Plastic Sheeting 
7. Wooden Sheeting 

Driveways, sidewalks, patios, and parking lots are considered barriers to soil 
contamination as the concrete or asphalt keeps the potentially contaminated soil 
from moving to the surface. 

Barriers can be placed between contaminated/hazardous soil and satisfactory 
soil/clean fill or they can be used to cover or cap contaminated/hazardous soil. 
Either option will prevent the migration of contaminated soil. 

The following practices should be followed when working with barriers: 

1. Cap barriers, such as older concrete driveways or sidewalks, have a 
potential for containing lead contaminants within their own makeup. 
Therefore, it is important to take precautionary measures to prevent lead 
contamination at the site when degradation or replacement of a cap 
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barrier occurs. It may also be necessary to follow recommended disposal 
practices when replacement or destruction of a cap barrier occurs. 

2. Maintain existing barriers. If degradation occurs during excavation or 
due to natural elements, repair the barrier to the original construction 
level sufficient to manage the migration of contamination. 

3. Use temporary barriers during excavation or project construction (Ex: 
place contaminated/hazardous soil on plastic sheeting). 

4. Cap barriers such as concrete and asphalt need maintenance and repair in 
case of degradation. If degradation occurs, the cap barrier should be 
repaired as needed to prevent contaminated/hazardous soil from 
breaching the surface. 

5. If you are digging up a cap barrier such as a driveway, sidewalk, patio, or 
parking lot, the best practice to prevent soil lead contamination is to 
replace it with a new one. Remember the existing cap barrier itself could 
contain lead contaminants. The replacement driveway, sidewalk, patio, 
or parking lot, should cover the entire exposed area of the original cap 
barrier. 

6. Areas under cap barriers such as sidewalks, driveways, and foundations 
were not tested by EPA during initial remediation efforts, therefore, these 
areas and exposed materials such as soil or chat could contain lead 
contamination. If the soil conditions are unknown after a barrier is dug 
up or the material beneath the dug up barrier remains exposed, it is 
recommended to have the exposed soil screened, contact the VICP 
program representative at the Madison County Health Department 573-
783-2747. 
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BEST PRACTICES FOR PROPER CLEAN UP 

Proper clean up after working in contaminated soil is important to prevent lead 
contamination from spreading into your home or migrating onto uncontaminated 
areas of your property or neighboring properties. Remember, you are responsible 
for any migrating soil contamination. The following practices should be used after 
digging or working in contaminated/hazardous soil: 

1. If the soil exceeds 400 ppm lead, or if the concentration of lead in the soil is 
unknown, either reseed or place straw over the freshly excavated soil. 

2. Dispose of containment materials, such as temporary barrier materials, in a 
covered trash receptacle. 

3. Wash all tools to rid them of contaminated soil. Make sure not to wash the 
tools in an area that has been determined to be satisfactory or remediated. 

4. Take off shoes before entering the inside of a residence. Shoes should then 
be washed or cleaned with a damp cloth. 

5. Wash your hands and face or shower directly after entering a residence. 
6. Wash your clothes separately from other clothes. 
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BEST PRACTICES FOR NATURAL DISASTER 

The devastation from a natural disaster can be overwhelming in many aspects. 
Natural disasters not only create physical damage, but can also spread or expose 
environmental contamination such as lead. For example, tornados, floods, and 
wind storms can cause potentially contaminated sediment to accumulate when 
wind or water displaces sand, silt, or soil. Fires can produce ash that contains lead. 
Fires, tornados, and floods can also expose foundations or chat that contains lead 
contaminants. Furthermore, debris from the disaster may also contain lead 
contaminants. 

Every natural disaster poses'its own unique challenges and potential for the spread 
of contaminants. Therefore, it is recommended that if you encounter damage or 
destruction from a natural disaster, such as tornado, wind storm, flood, or fire, you 
contact the Madison County Health Department's VICP program representative 
prior to clean up or recovery from the disaster for further direction and 
recommended best practices to prevent the migration of contaminants. 
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DISPOSAL & HAULING 

The Missouri Department of Natural Resources (DNR) regulates the hauling and 
disposal of contaminated soils. The DNR normally requires contaminated soil to 
be tested by a laboratory to determine if it is hazardous before it can be 
transported. However, DNR is permitting the use of an alternate testing option for 
Madison County. DNR is allowing soil in Madison County to be screened using 
an XRF for initial determination of soil lead concentrations. THIS ALLOWANCE 
ONLY APPLIES TO HAULING LEAD CONTAMINATED SOIL IN MADISON 
COUNTY. Therefore, Madison County residents can call the V1CP program 
representative at the Madison County Health Department 573-783-2747 to have 
remaining project soil screened (if lead content is unknown) for disposal and 
hauling recommendations. 

Any contaminated soil that it going to be transported off a dig site should be 
screened by the VICP program representative from the Madison County Health 
Department so the proper disposal and transport guidelines can be implemented. 
The VICP program representative will take samples of the remaining project soil 
and screen the soil by averaging three readings from an XRF. 

Disposal practices for project soil vary depending upon the lead content of the soil. 
For disposal and hauling purposes, soil can be classified in three categories: 

1. Satisfactory Soil - Soil containing 400 ppm or less lead. This soil is not 
considered to contain lead levels that would affect human health. 

2. Contaminated Soil - Soil containing over 400 ppm lead but less than 1500 
ppm lead. This soil is considered to contain lead levels which could pose a 
risk to human health, but is not considered hazardous waste for the purposes 
of hauling within Madison County. 
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3. Hazardous Soil - Soil containing 1500 ppm lead or greater. This soil poses 
considerable risk to human health if ingested. Hazardous soil should only be 
hauled by a licensed hazardous waste hauler. 

All Madison County soil containing more than 400 ppm lead that has been 
excavated shall be disposed of using Madison County Best Practices found in the 
Disposal and Hauling section of this manual. 

The encouraged practice for disposal of all soil containing over 400 ppm lead is 
for it to be hauled to the Madison County repository site. 
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DISPOSAL & HAULING PRACTICES FOR SATISFACTOY SOIL 

The following practices should be followed when disposing or transporting 
satisfactory soil. Satisfactory soil is defined as project soil containing 400 ppm or 
less lead that is not expected to affect human health. 

1. Satisfactory soil can be used or stored at any location on the site. 
2. Satisfactory soil can be transported without further recommendations or 

guidelines. 
3. If satisfactory soil is mixed with contaminated and/or hazardous soil, it 

should be treated as contaminated or hazardous. 
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DISPOSAL & HAULING PRACTICES FOR CONTAMINATED SOIL 

The following practices should be followed when disposing or transporting 
contaminated soil. Contaminated soil is defined as project soil containing over 400 
ppm lead, but less than 1500 ppm lead. This soil is considered to contain lead 
levels which could pose a risk to human health, but is not considered hazardous 
waste for the purposes of hauling and disposal within Madison County. 

1. The recommended best practice for disposal of contaminated soil is for it to 
be hauled to the Madison County repository site. 

2. Small Digging Projects - This is the only exception to hauling contaminated 
soil to the repository site, since the amount of soil left over from a small 
digging project will be minimal. You will be permitted to dispose of the 
contaminated soil on the originating property as long as the following 
conditions are met: 

a. The soil must be disposed in an area that remains contaminated at the 
surface. 

b. The disposal area is a minimum of 100' away from a residence. 
c. You should be aware that you could be held responsible for any soil 

contamination migrating off the property. 
d. The disposed of soil should be either seeded or covered with straw to 

prevent the migration of contaminants off the property. 

3. Small amounts of soil may be transported to the Madison County repository 
in buckets containing lids. 
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4. Contaminated soil can also be transported to the repository using a pickup 
truck or other transport vehicle. The following practices should be followed 
when using a vehicle to haul contaminated soil: 

a. Only vehicles with a working tail gate or some other type of back end 
bed closure should be used to haul contaminated soil. 

b. After the contaminated soil is placed into the bed of the vehicle, the 
transporter should make sure to cover and secure the soil. This can be 
done by covering the contaminated soil with plastic sheeting. If the 
bed is not completely enclosed, the plastic sheeting should be either 
weighed down or tied to the sides of the bed to assure the 
contaminated soil does not become airborne during transport. 

c. After disposal of the soil, the transporter should thoroughly sweep out 
the remnant soil from the bed of the transport vehicle while still at the 
repository site. 

5. Failure to follow these guideline could result in enforcement action by the 
DNR. 
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DISPOSAL & HAULING PRACTICES FOR HAZARDOUS SOIL 

The following practices should be used for the disposal and hauling of hazardous 
soil. Hazardous soil is defined as project soil containing at or overl500 ppm lead. 
This soil poses a considerable risk to human health if ingested. 

1. Soil containing 1500 ppm or greater lead is considered hazardous waste for 
the purposes of disposal and hauling within Madison County unless 
additional testing is conducted per DNR regulations and it is determined 
otherwise. 

2. A licensed hazardous waste hauler should be used to assure all applicable 
regulations in transportation and disposal of hazardous wastes are followed 

3. Failure to follow the best practices for disposal and hauling or hazardous soil 
could result in enforcement action by the DNR. 
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CONTACT NUMBERS 

1. U.S. E.P.A. Region 7 Project Manager for Madison County: 
Dan Kellerman—Office: 913-551-7603 

2. Mo. Dept. of Natural Resources Project Manager for Madison County: 
Evan Kifer—Office: 573-751-1990 

3. Mo. Dept. of Natural Resources Southeast Regional Office: 
Poplar Bluff, MO—Office 573-840-9750 

4. Mo. Dept. of Natural Resources Hazardous Waste Program's Compliance 

and Enforcement Section: 
Regarding the transportation of hazardous waste: 573-751-7560 

5. Madison County Health Department: 
Regarding roundtable information meeting schedule, lead health and 
safety information, or lead testing for children: 573-783-2747 

6. The Southeast Regional Office of MDNR also has a website that lists 
compliance information and certified hazardous waste haulers 

(http://www.dnr.mo.gov/asp/hwp/transporter/trans-list.asp) This local site is 

different from the state DNR website. 

http://www.dnr.mo.gov/asp/hwp/transporter/trans-list.asp
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Madison County Voluntary Institutional Controls Professional Training Exam 
(Excavation, Hauling, and Disposal of Lead Contaminated Soil) 

SECTION A: 
MULTIPLE CHOICE: Circle the letter of the best response for each question. 

1) The processing and smelting of lead in Madison County left MAJOR 
areas of elevated levels of lead and other heavy metals which we now 
know pose a threat to human health and the environment. The mine 
waste contaminated... 
a. soil 
b. sediment 
c. surface water 
d. groundwater 
e. all of the above 

2) Much of the property in Madison County contains some lead 
contamination because... 
a. lead mining sites existed on all the land of Madison County 
b. lead waste was spread by natural modes of transportation (water, 

wind) 
c. lead waste was spread by human modes of transportation 
d. both b and c 
e. all of the above 

3) In 2003, Madison County was named a Superfund site because of the 
following conditions... 
a. health department studies concluded that some children in Madison 

County had elevated levels of lead in their blood 
b. the presence of mine waste piles 
c. EPA conducted removal actions in Harmony Lake, Fredericktown, 

and in child-sensitive population areas 
d. water sampling determined that metals concentrations exceeded the 

Missouri Department of Natural Resources aquatic life standards 
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e. all of the above 

4) Once EPA remediates Madison County's properties, EPA mandates that 
a management plan (usually called institutional controls) be put in place 
so that the land does not get re-contaminated. These plans... 
a. are based on local, state, and federal contamination management laws 
b. reflect the unique needs and requirements of Madison County 
c. focus only on digging and disposal of soil 
d. both a and b 
e. all of the above 

5) The contamination management methods to be used as institutional 
controls are referred to as... 
a. Best Practices 
b. Ordinances 
c. Regulations 
d. both a and b 
e. all of the above 

6) Madison County's contamination management plan is called the 
Voluntary Institutional Controls Plan or VICP. The word, "voluntary" 
in the title means... 

a. residents may choose to use the plan or not without any authoritative 
oversight by EPA and/or DNR 

b. there are no local ordinances overseeing the digging, hauling, and 
disposal of soil 

c. both a and b 
d. authoritative oversight from EPA and DNR exist regarding soil 

disturbance activities that re-contaminate remediated land 
e. both b and d 

7) If you engage in excavation, hauling, and/or disposal activities in 
Madison County... 
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a. you are responsible for managing the soil in a way that does not spread 
lead contamination 

b. you could be held accountable for future cleanup needed because of re-
contamination from your activities 

c. lead contaminated soil could migrate onto non-contaminated soil 
d. both a and c 
e. all of the above 

8) The Madison County Health Department has created a digging assistance 
and education plan. The assistance call number for this plan is 
a. 1-573-783-2747 
b. 1-800-DIG-RITE 
c. 1-800-HEALTHY 
d. 1-913-551-7603 
e. 1-800 DIG-SOIL 

9) Once you have made the assistance call, the health department 
representative can... 

a. screen soil for lead levels 
b. show any remediation and/or previously labeled digging included on 

the EPA database map 
c. discuss the best practices appropriate for use with your project 
d. direct you to the current repository site 
e. all of the above 

10) According to the VICP, a "barrier" can be... 
a. any physical structure, material or mechanism which breaks the 

pathway between contaminants and humans 
b. concrete or asphalt 
c. soil containing more than 240 ppm lead 
d. both a and b 
e. all of the above 
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11) One of the VICP resources is a soil repository site for use by county 
residents. The soil repository is used to... 
a. dispose of soil containing equal to or more than 240 ppm lead but 

less than 1500 ppm lead 
b. dispose of soil containing more than 400 ppm lead but less than 
1500 ppm lead 
c. dispose of soil containing equal to or more than 1500 ppm lead 
d. dispose of soil containing any amount of lead 
e. both c and d 

12) The following best practices should be used for soil containing less 
than 1500 ppm lead: 
a. soil should be disposed of at the repository during daylight hours 
b. the exterior of the hauling vehicle should be kept as free from soil 

as possible 
c. clothes worn during the hauling should be washed separately from 

other clothes 
d. both a and b 
e. all of the above 

13) Based on sampling conducted in Madison County by the EPA, DNR is 
allowing testing using an XRF to make an initial determination of 
whether additional testing should be conducted. 

a. This allowance only applies to hauling lead contaminated soil in St. 
Francois and Madison Counties 

b. This allowance only applies to the State of Missouri 
c. This allowance only applies to Madison County 
d. This allowance only applies to lead testing in the United States 
e. This allowance only applies to Superfund sites with lead 

contamination 
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14) What level is considered hazardous waste according to DNR standards 
for hauling and disposal of soil? 

a. soil containing less than 1500 ppm lead" 
b. soil containing 1500 ppm or more lead 
c. soil containing less than 1200 ppm 
d. soil containing 1300 ppm lead 
e. none of the above" 

15) If soil has high enough concentrations of lead to be defined as 
"hazardous waste", regulations state... 
a. the soil must be disposed of at the county soil repository 
b. a licensed hauler must haul and dispose of the soil 
c. records of the hauling should be filed with the health department 
d. both a and b 
e. all of the above 

16) VICP best practices state that "satisfactory soil" that cannot fit back into 
the excavated site.... 

a. can be left on the property 
b. should be disposed of at the county repository site 
c. can be mixed with contaminated soil and left on the property 
d. both a and c 
e. none of the above 

17) VICP hauling best practices state that hauling vehicles should... 
a. should contain a working tailgate or backend closure 
b. should cover the soil so the soil cannot easily become airborne 
c. should be swept out at the repository site once soil has been 
dumped 
d. both a and b 
e. all of the above 
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18) VICP best practices state that in order to figure out what soil conditions 
exist on a remediated or previously developed property you should... 
a. test the soil for lead contamination and report your findings to the 
health department 
b. call EPA for property information 
c. call 1-800-DIG RITE 
d. call DNR for a site inspection 
e. none of the above 

19) In order to prepare a small projects excavation site for the digging and 
temporary storage of contaminated soil, VICP best practices state you 
should... 
a. identify the area of property upon which the dug up contaminated 
soil will be temporarily stored 
b. place plastic sheeting over the storage area or use other suitable 
temporary barrier for storage 
c. enclose the excavation and storage area with a temporary fence 
d. both a and b 
e. all of the above 

20) An orange mesh barrier located approximately two feet under the soil is 
the sign that... 
a. soil containing lead that is considered contaminated with lead lies 
below it 
b. soil with less than 400 ppm lead lies below it 
c. you are free to dig without using any best practices below it 
d. both b and c 
e. both a and c 

21) The definition, "Soil containing less than 240 parts per million (ppm) 
lead, refers to which term? 
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a. hazardous soil 
b. clean fill 
c. contaminated soil 
d. barrier 
e. satisfactory soil 

22) After any project, the EPA database map should be updated with the 
following information... 
a. specific location and depth of project 
b. date project occurred 
c. names of all employees working on the project 
d. both a and b 
e. all of the above 

23) Since hazardous waste issues can be larger and more complex when 
working on sites containing multiple buildings VICP best practices 
recommend... 
a. only professional contractors work on them 
b. only companies licensed to handle and/or haul "hazardous waste" work 
on them 
c. only contractors residing in Madison County work on them 
d. only companies who have participated in the VICP professional training 
work on them 
e. none of the above 

1. 24 ) The definition, "Soil containing over 400 ppm, but less than 1500 
ppm lead. This soil is considered to contain lead levels which could pose a 
risk to human health, but is not considered hazardous waste for the purposes 
of hauling within Madison County" refers to what term? 
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a. clean fill 
b. contaminated soil 
c. barrier 
d. satisfactory soil 
e. none of the above 

SECTION B: 
TRUE/FALSE: For each of the following statements, answer True or False. 

1) VICP hauling best practices state, if transporting small amounts of soil (a 
few buckets worth) containing less than 1500 ppm lead, buckets covered 
with lids may be used. 

2) If hauling contaminated soil in a pickup, best practices state that the 
truck should have a tailgate or enclosed back end and that the soil should 
be covered to lessen the opportunity for the soil to become airborne. 

3) "Clean fill" is defined in the VICP as soil containing less than 400 ppm 
lead, 22 ppm arsenic, 25 ppm cadmium, and 1800 ppm manganese. 

4) "Large Project" is defined in the VICP as a project that involves one 
individual residential property or one individual building with multiple 
residential dwellings and property and that displaces less than one cubic 
yard of soil. 
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5) Residential property is defined as, "Any land in Madison County that is 
within a one hundred foot perimeter of a dwelling or multiple family 
dwelling, public high use areas, and child high use areas. 

6) Soil that has been found to contain no more than 400 ppm lead is not 
considered "contaminated" nor considered "hazardous". 

7) If you are working on either a small or large project and the soil tests 
under 400 ppm lead, you are free to dig without using any other best 
practices as long as the disturbance site is within 100 foot of the 
residence on the property and does not disturb an area near a cap barrier. 

8) If a large project dig site has contaminated soil on the surface, whatever 
contaminated soil remains can be left at the dig site as it is a location that 

contains surface contamination. 

9) No matter its size, any property public high use area in Madison County 
is considered "residential " property relative to the VICP. 

10) The Madison County Superfund Site is comprised of only the northern 
portions of the county as this is the area where most of the metals mining 
operations took place. 

SECTION C: 
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SHORT ANSWER: Fill in the information for the following two questions 
regarding the digging and backfilling best practices for project sites that 
have a visual demarcation two feet under the soil. 
1. Explain the steps to digging in a location that contains a visual 

demarcation two feet under the soil. Make sure you mention the visual 
demarcation, satisfactory soil, and contaminated soil. 

2. Explain the steps to backfilling in a location that contains a visual 
demarcation two feet under the soil. Make sure you mention the visual 
demarcation, satisfactory soil, and contaminated soil. 
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Voluntary Institutional Controls Education for School 
Children— Lead Health and Safety Education Program 

General District Proposed Framework: 
Intermediate Level—Lead education based on a science perspective 
Middle and High School Levels—Lead education based on a historical 
perspective 

A lead health and safety curriculum specific to Madison County, Missouri 
has been developed for the intermediate level of school. This curriculum 
provides lead health and safety information and lead health and safety 
experiments for instructors to use with appropriate science units. This 
curriculum provides instructors with local resources to teach state-mandated 
curriculum while also providing the school-aged children with lead health 
and safety information crucial to the success of the Voluntary Institutional 
Controls Plan. The curriculum is included in the VICP manual, and copies 
have been provided to the appropriate instructors within the county school 
districts. 

A lead history resource manual has been developed for use at both the 
middle and high school levels. This resource manual provides news articles, 
academic reports, government files, and personal accounts gathered locally 
from the Madison County Historical Society. The'educational resources 
give instructors information local to Madison County's lead history that they 
can use in partnership with the state-mandated curriculum. These individual 
pieces have been bound in a resource manual and provided to the 
appropriate instructors within the county school districts. The manual is not 
included in the VICP; however, a copy has been provided to the Madison 
County Health Department. 
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Madison County Lead Health and Safety 
Science Curriculum 

Curriculum Introduction and Listing of Resources 

The Madison County Health Department has created a lead health and safety 
education program to work in partnership with the Voluntary Institutional Controls 
Plan (VICP) for Madison County, MO. This lead health and safety program 
consists of two levels of education: lead health and safety science materials for the 
intermediate and middle school levels, and a local lead history resource manual for 
the middle high school levels. For additional copies of these materials or to learn 
more about the VICP, please contact the Madison County Health Department at 
573-783-2747. 

The following resources are included as the lead science materials: 
1) One manual of lead health information for teachers to present to students. 

2) One rock and lead kit—this kit has different types of rocks important to the 
area and several forms of lead, (different ages of granite, LaMotte sandstone, 

transitional rock-both granite and sedimentary rock fused together, soil with 

chat mixed in, rock with lead and other minerals). 

3) Instruction and materials list for two separate experiments: 
A) The first experiment shows the difference between lead encased in rock 

and the waste form, chat, and is designed to heighten awareness of soil 
that is defined as "hazardous" to dig in versus soil that is not defined as 

"hazardous" to dig in. 
B) The second experiment showcases best practices for digging in leaded 

soil which can lead to safer digging and cleanup activities at home. 
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Lead Science Information Manual 

Geological Information Pertaining to Madison County and the "Old Lead 
Belt": 

The St. Francois Mountains 
The St. Francois Mountains are the highest and oldest rock formations contained in 
Missouri. The average mountain "knobs" rise to elevations between 1300-1600 
feet. The highest, Taum Sauk (1772 feet), is Missouri's highest mountain. 
The granite forming the St. Francois Mountains is approximately 1.5 billion years 
old. The granite was formed during a volcanic period of geologic activity. It was 
formed in a three-phase process of eruption, displacement, and compaction. Four 
major eruption centers have been identified: Taum Sauk, Lake Killarney, Butler 
Hill, and Eminence Caldera. Granite from this area ranges in color from shades of 
pink, gray, black, even a bluish tint. The variance in color designates the different 
ages of formation of the rock. 
The mountains themselves were formed approximately 295 million years ago when 
two continents collided with one another and caused an uplift of land mass called 
the Ozark Dome. This uplift shifted the granite upward and formed the mountains. 

A Great Sea 
At one point in our geological history, all of what is now known as the "Old Lead 
Belt" was covered by a large sea. Approximately 520 million years ago, the sea 
began receding, leaving sand deposits in its wake. The sand deposits eventually 
formed rock. This rock, called, LaMotte Sandstone (named for the French 
explorer, Antoine de Lamothe Cadillac) is the oldest sedimentary rock in Missouri. 

Some History Behind the Science 
The Old Lead Belt, which includes Madison County, has recorded evidence of 
mineral exploration and mining from 1713 through 1972. European exploration 
reports and inhabitant history during the 1700's show evidence that the native 
tribes inhabiting the area gathered lead from rocks on the surface and engaged in 
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shallow mining efforts at the area European settlers named Mine LaMotte. In fact, 
trading efforts may have been going on between the Chickasaw Indians and French 
settlers soon after their settlement of the areas just east of the Mississippi River. 
Although there is evidence of native tribes smelting copper in the Southwest 
portions of the United States, there is, however, no evidence that native tribes 
smelted lead in this area. The natural resource used to build the fires necessary 
for smelting, both in early mining and in industrial mining was coal. The rock kit 
contains pieces of coal dug up during remediation efforts in the county. These coal 
chunks could have been used in the industrial smelting era between 1880 and 1960 
or used as early as the 1700's in log smelting furnaces—the oldest method of 
smelting used in this area. These particular pieces were found at a site that 
contained evidence of the kind of shallow pit mining that occurred from the early 
mining era up through the 1940's. 

Local Minerals and Metals 
Minerals found in and around Madison County include galena (mined for lead), 
sphalerite (mined for zinc), chalcopyrite (mined for copper) and hematite (mined 
for iron). The metals silver, cobalt, manganese and gold (trace amounts) were also 
mined. At the turn of the century, Madison County was home to the only cobalt 
mine west of New York; it was one of only two that existed in the entire country. 

Summation of lead health research 
The latest science is showing us that there is no safe level of lead. The more 
people are exposed to lead, the more potential they have for absorbing lead into 
their bloodstream. Children are at highest risk because their bodies do not rid 
themselves of lead as easily as adults. Ages 0-6 comprise the highest risk category 
because these children more easily put things into their mouths. Ages 7-12 are the 
next highest risk category. Children ages 12 and up are the last risk category at 
this time. Pregnant woman are also considered at higher risk because their unborn 
children can be exposed to the lead their mother swallows or breathes. Absorbed 
lead will stay in the bloodstream for a few weeks. Some of the lead is naturally 
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excreted while the remaining lead is deposited in the body's soft tissues or 
absorbed into the bones. Presently, research is being conducted to study the impact 
of absorbed lead in older adults, particularly adults over the ages of 50 who have 
broken a bone. 

Interesting Lead Health Facts 
Most likely the first recorded regulation about lead health was enacted in the late 
1600's in Germany. At that time a lead additive was put into wine to sweeten the 
taste. After finding several people sick and dying after consuming large quantities 
of wine, the rule was enacted that anyone putting the lead additive into the wine 
henceforth would be subject to death. If someone knew of another who was still 
putting in the lead and didn't tell community officials, that person was subject to 
death as well. 

In 1821, just after Missouri became a state, legislation was enacted to help foster 
lead safety around smelting furnaces. French miners had discovered that their 
livestock were getting sick and dying when they were kept close to smelting 
furnaces, so they began putting up fences around their furnaces to separate them 
from their cattle and horses. The law enacted stated that a fence had to be erected 
at least ten feet from a furnace for the purposes of separating the furnace from the 
livestock area. 

The following is an article published in "The News Democrat" (September, 
2011). The article presents lead health and safety information as well as an 
introductory description of the Madison County Voluntary Institutional 
Controls Plan (VICP): 

LEAD WASTE PROVEN A DANGEROUS FOE: EDUCATION KEY 
WEAPON IN FIGHT 
By Laura Grindstaff and the Madison County Health Department 
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Madison County contains many different forms of lead. Lead in larger 

forms—lead sulfide, or galena, is not inherently dangerous to humans. Lead 

encased in rock form, known as galena, is not an inherent danger because the form 

is too large to easily ingest, thus having a low bioavailability to humans. However, 

several forms of lead existing in Madison County are dangerous. Because of their 

tiny sizes, lead paint flakes, chat and slime can easily be ingested by human beings. 

During the 300 year mining era, as large chunks of galena were milled and broken 

down into smaller pieces, the lead waste -slime and chat—became exposed to the 

atmosphere—wind, air, soil, water. Research shows that once the lead sulfide is 

exposed to the atmosphere, it begins to change chemically into lead sulfate, lead 

carbonate, lead oxide, and other forms. In addition to atmospheric exposure, the 

last 100 years of vehicle use has also contributed to the breakdown of lead 

particles. These broken-down forms are more easily inhaled or ingested by 

humans. In other words, lead waste is more bio-available than lead encased in 

rock, and the longer these forms are exposed to the pressures breaking them down, 

the more bio-available they become. 
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Lead exposure, either swallowed or inhaled, is dangerous, particularly for 

pregnant women and children. Once lead particles have been eaten or breathed in, 

tissue in the body absorbs it. The body stores lead in bones; it can be there for 

decades. Lower levels of lead poisoning can damage the nervous system and the 

brain, interfere with growth, impact hearing, lower IQ, and in general, make 

learning more difficult. The same information explains that higher levels of lead 

poisoning can cause comas, convulsions, and even death. 

The Agency for Toxic Substances and Disease Registry (ATSDR) reports 

that adults pass most (99%) of lead swallowed as waste within two weeks, but 

children only pass about a third of the lead swallowed (32%). The ATSDR 

information also states, pregnant woman are at risk because their unborn children 

can be exposed to the lead inhaled or ingested by the mother. Lead impacts to the 

baby are premature birth, low birth weight, decreased mental ability and learning 

difficulties and reduced growth as young children. 

According to Madison County Health Dept. records, in 1996, two percent 

(2%) of an estimated population of 900 children less than six years of age had their 

blood tested for lead levels. Twenty-seven percent (27%) of the children tested 
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had higher than acceptable blood-lead levels. Additional testing in future years 

continued to show higher than acceptable results for blood-lead levels in children 

until lead paint flakes began to be removed from homes and health education was 

given to families, providing them with "best practices" to act in ways to lessen lead 

ingestion. 

However, Madison County's lead pollution challenge involves a much 

broader set of issues than lead paint flakes. The designation of Madison County as 

a "Superfund Site" by the Environmental Protection Agency provided a good deal 

of resources to create health education initiatives so families can both help 

children already adversely impacted by lead poisoning and learn best practices to 

keep future poisoning from occurring. In addition, a voluntary institutional 

controls plan (VICP) was created in collaboration with county, state, and federal 

agencies to educate residents about the most current "best practices" to manage the 

spread of additional lead contamination in the soil. The VICP effort is the most 

extensive lead education initiative in Madison County history and is the next step 

in county-wide remediation actions. Once a property has been remediated, the 
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VICP will educate residents how to manage their property in ways to lessen any 

future migration of lead contamination. 

As Madison County residents begin their next 300 years of living with lead, 

the key to good health is to understand how lead waste can contaminate land, 

water, and air, and can be absorbed into the body. The more residents talk about 

their experiences with lead and work together using practices that reduce soil 

contamination and absorption opportunities, the healthier Madison County 

becomes. 
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Rock and Lead Forms Kit Contents List 

DIRECTIONS: Although all lead forms are encased in either a plastic bag or glass 
jar, there is the possibility of small pieces of lead being transferred either to 
classroom furniture or directly on the hands of children. It is EXTREMELY 
important to clean up the activity area immediately following use and to have 
students wash their hands immediately following the activity. You are strongly 
encouraged to keep all lead forms encased at all times. When packing the case, 
you are encouraged to protect the glass jars from the rocks using some kind of 
softer packing material. A yearly cleaning of the box housing the materials is also 
recommended. 

Non-Lead Rock Forms Important to Area: 
1. One piece of pink granite—younger formation of granite from area's 

volcanic activity approx. 1.5 billion years ago 
2. One piece of LaMotte Sandstone—formed from sand deposits after 

recession of great sea approx. 520 million years ago 
3. One piece of transitional rock—some granite and some sedimentary rock or 

two different colors of granite rock, depending on your rock sample. 

4. Several pieces of coal used when smelting lead in log furnaces. These 
furnaces were primarily used in the 1700's and early 1800's, but a few 
remained in use by individual families into the early 1900's. The age of 
these coal samples is not known. As the coal was found in soil containing 
lead contamination, you are strongly encouraged to keep the coal enclosed in 
its container. 

Samples of Lead Forms 
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1. One piece of rock containing lead (gray colored areas), iron (red colored 
areas), and other minerals. 

2. One jar containing smaller lead pieces. These were most likely waste 
materials from smelting processes older than 20th Century techniques. 

3. One jar containing larger chat pieces along with soil. The amount of lead 

was not measured. These chat pieces came from mining processes used in 
the 20th Century. 

4. One container of smaller chat pieces along with soil. The amount of lead 
was measured at 3,332 parts per million (ppm). Remediation activities in 

Madison County took place when surface soil contained more than 400ppm 
and was located around areas designated as residential, recreational, or play. 

5. One container of chat from a driveway. The amount of lead measured at 

5,545 ppm. 

Lead Health and Awareness Experiments 
NOTE: No lead in any form is used in either of these two experiments the 
way they have been written and originally intended for use. Using soil in 
Madison County for Experiment #2 is STRONGLY discouraged because the 
lead content may be unknown. Instead, please refer to the materials list and 
use as written. 

EXPERIMENT #1: A Large Chunk of Lead vs. Small 
Particles of Lead—What are the Risks? 
Materials List 
Each team of two students needs: 2 "original" (not soft) chocolate chip cookies , 
one sealable sandwich bag, one small cup of water, two napkins. One large bowl 
to place the cookies in and three spoons are also needed. 
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Preparation Instructions 
The instructor should place the cookies needed in the large bowl with the spoon to 
the side of it. The other items can be readied for the students to take back to their 
experiment area. 

This experiment has two parts to it. Part One models, in general, how a mining 
company worked and will help the students respond to Question One below. Part 
Two measures the risk from lead between a large chunk and many small pieces and 
helps students respond to Question Two below. The experiment can be done as 
two separate parts on two separate days. However, it is most effective when both 
parts are done within the same week of class work. 

Questions Posed 
Question One: Lead waste can be found many places in south-eastern, south-
central, and south-western Missouri, even places where there wasn't active lead 
mining. How did lead waste spread to such a large area? 

Question Two: Which form of lead is usually considered most risky—a large 
chunk of lead or small pieces of lead? 

Have the students form a hypothesis statement in response to each question, and 
provide an explanation for each hypothesis statement. 

Part One Conclusions 
At the end of Part One, the class should state out loud their supply choices. The 
teacher can show the results on an overhead or smart board. Did the teams choose 
the same locations and uses, or did they choose differently? Use observations of 
the teams' choices to answer why lead waste could have been spread so far and 
wide, even where there was no active mining. 
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Part Two Conclusions 
Knowing that lead is poisonous when enough of it is either swallowed or breathed 
by humans, what are the conclusions about the health risk of a large chunk of lead 
versus small particles of lead. In order for students to answer, have them check 
observations for Part Two, Steps 1, 2, and 3 recorded on the data sheets and write 
down their conclusions on their data sheet. 
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PART ONE: How a Mining Company Works and Impacts the 
Spread of Lead Waste 

Student Directions 
Pretend you are a mining company. There are four steps your company must take 
in order to be successful—picking a site for your company and acquiring your 
tools, mining the lead, processing the lead, and supplying the lead and its waste 
products to people. 

Step One—Picking a Site and Acquiring Tools 
Before you can start the mining, you need to pick your work site and gather your 
company's tools. Locate your work site first, and then send one teammate for the 
following tools: one sandwich bag, one small cup of water, and two napkins. 

Step Two—Mining for Lead 
Now that you have your work site and tools, it's time to begin mining! One 
teammate will take a spoon and mine two large chunks of lead (each cookie 
represents a chunk of lead). Be careful not to break the chunks. That will mean a 
loss of profit for your company! When you have the four chunks of lead, bring 
them back to your work site to begin processing. 

Step Three—Processing the Lead 
Set one of the chunks of lead aside on a napkin; you will use them later. Place the 
remaining chunk in the sandwich bag and seal it tightly. Make sure the seal is 
closed all the way. Using your hands, carefully crush the cookie until it becomes 
small crumbs inside the bag. Be careful not to rip or tear the bag. When lead ore 
was processed in the smelters, two products resulted, lead and lead waste. The 
crushed cookie now represents lead waste. 

Step Four—Supplying Lead and Lead Waste to People 
The area you live in once supplied most of the whole world's need for lead! Lead 
from Madison County went all over the United States, to Europe, to Africa, and to 
South America. On your data sheet, circle the continent your company would 
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choose to transport your lead to. (There is no wrong answer. Make your own 
company choice; don't talk to other teams) 
Lead waste went to many different places all over the United States as well. It was 
used like sand. People used it to make roadways and driveways. People used it in 
parks and play areas. People mixed it with their soil when farming as a nutrient for 
their crops. On your data sheet, circle the location and use your company would 
choose for your lead waste. (There is no wrong answer. Make your own company 
choice; don't talk to other teams.) 
After awhile, lead was found to be poisonous to humans if they swallowed or 
breathed in enough of it. So, lead and lead waste stopped being used in some of 
the ways it had been used before. 
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PART TWO: Analyzing the Risks from Lead in Large and 
Small Pieces 

Analysis 
Step One 
Lead is taken in the human body in two different ways, by breathing it in and by 
swallowing it. Pick up your whole cookie (chunk of lead) and observe. How easy 
would it be to breathe the whole cookie in? How easy would it be to swallow the 
whole cookie? (DO NOT ATTEMPT TO SWALLOW THE COOKIE WHOLE!) 
Respond to these questions on your data sheet. 
Now take the bag of cookie crumbs (small lead and waste particles). Ask the same 
questions. How easy would it be to breathe in a few of these particles? How easy 
would it be to swallow these particles whole? Respond with your observations on 
your data sheet. From your observations respond to this question: Which would 
be easier to swallow, a large chunk of lead or small pieces of lead? 

Step Two 
Lead in the air can be more easily breathed in than lead particles on the ground. 
Place the whole cookie on a napkin and blow at it. How easy is it to blow the 
cookie and move it to another place on the napkin? Mark you observations on 
your data sheet. Take some of the crumbs from your sandwich bag and place them 
onto the other napkin. Blow at the crumbs. How easy is it to blow the crumbs and 
move them to another place on the napkin? Mark your observations on your data 
sheet. From your observations respond to this question: Which would be easier 
for the wind to move through the air, a large chunk of lead or small particles of 
lead? 

Step Three 
Lead stuck on clothes or on the body can more easily reach the mouth and nose 
than lead on the ground. Wet two fingers in the cup of water and try to pick up the 
whole cookie. Were you able to "stick" the cookie onto your body? Record your 
observations on your data sheet. Next, use two different fingers and wet them in 
the cup of water. Try picking up some of the crumbs inside the sandwich bag. 
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Were you able to "stick" the crumbs onto your body? Record your observations on 
your data sheet. From your observations, respond to this question: Which would 
be easier to stick to the body if the body is wet, a large chunk of lead or small 
particles of lead? 
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Name: Date: 

EXPERIMENT #1: A Large Chunk of Lead vs. Small 
Particles of Lead—Which is Worse and Why? 

Hypothesis 
State your hypothesis about which is worse—a large chunk of lead or many small 
particles of lead. Explain why you think the way you do. 

Conclusions for Parts One and Two to be Finished After Reporting 
Observations 
Question One: Lead waste can be found many places in south-eastern, south-
central, and south-western Missouri, even places where there wasn't active lead 
mining. How did lead waste spread to such a large area? 

Question Two: Which form of lead is usually considered most risky 
chunk of lead or small pieces of lead? 

—a large 
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Name: Date: 

PART ONE: Circle choice for supplying lead 

Southern United States England French African Colonies 

Spain Mexico Western United States 

English African Colonies English Colonies in Middle East 

Eastern United States Argentina Germany 

Circle choice for supplying lead waste: 

Arkansas for building roads Missouri for play sand 

Kansas for railroads Tennessee for building roads 

Missouri for farm use Arkansas for railroads 

Name: Date: 
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PART TWO 
Step One 
Lead is taken in the human body in two different ways, by breathing it in and by 
swallowing it. Pick up your whole cookie (chunk of lead) and observe. How easy 
would it be to breathe the whole cookie in? How easy would it be to swallow the 
whole cookie? (DO NOT ATTEMPT TO SWALLOW THE COOKIE WHOLE!) 
Respond to these questions on your data sheet. 
Now take the bag of cookie crumbs (small lead and waste particles). Ask the same 
questions. How easy would it be to breathe in a few of these particles? How easy 
would it be to swallow these particles whole? Respond with your observations on 
your data sheet. From your observations respond to this question: Which would 
be easier to swallow, a large chunk of lead or small pieces of lead? 

Observations about a Large Chunk of Lead 

Observations about Small Particles of Lead 
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Name: Date: 

Step Two 
Lead in the air can be more easily breathed in than lead particles on the ground. 

Place the whole cookie on a napkin and blow at it. How easy is it to blow the 
cookie and move it to another place on the napkin? Mark you observations on 
your data sheet. Take some of the crumbs from your sandwich bag and place them 
onto the other napkin. Blow at the crumbs. How easy is it to blow the crumbs and 
move them to another place on the napkin? Mark your observations on your data 
sheet. From your observations respond to this question: Which would be easier 
for the wind to move through the air, a large chunk of lead or small particles of 
lead? 

Observations about a Large Chunk of Lead 

Observations about Small Particles of Lead 
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Name: Date: 

Step Three 
Lead stuck on clothes or on the body can more easily reach the mouth and nose 
than lead on the ground. Wet two fingers in the cup of water and try to pick up the 
whole cookie. Were you able to "stick" the cookie onto your body? Record your 
observations on your data sheet. Next, use two different fingers and wet them in 
the cup of water. Try picking up some of the crumbs inside the sandwich bag. 
Were you able to "stick" the crumbs onto your body? Record your observations on 
your data sheet. From your observations, respond to this question: Which would 
be easier to stick to the body if the body is wet, a large chunk of lead or small 
particles of lead? 

Observations about a Large Chunk of Lead 

Observations about Small Particles of Lead 
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Lead Health and Awareness Experiments 
NOTE: No lead in any form is used in either of these two experiments the 
way they have been written and originally intended for use. Using soil in 
Madison County for Experiment #2 is STRONGLY discouraged because the 
lead content may be unknown. Instead, please refer to the materials list and 
use as written. 

EXPERIMENT #2: Digging in Soil Containing Lead— 
Finding a Better Way 

Introduction 
This experiment will show students one kind of remediated soil condition now 
present in Madison County. It will also give them an opportunity to figure out 
ways to dig in contaminated soil that decrease the spread of contamination versus 
ways that could potentially increase the spread of contamination. They also will 
come to understand the digging practice encouraged by the Madison County 
Voluntary Institutional Controls Plan (VICP). 

Materials List 
Each team of three students needs: one large disposable cup, preferably clear filled 
with soil and sand according to the preparation directions, one plastic spoon, and 
two plastic sandwich bags. The cup filling materials are listed in the preparation 
directions below. 

Preparation Instructions 
The following materials are needed for filling up the cup: Soil, sand, one penny 
for each cup, a box of plastic wrap. Before the experiment can be conducted, the 
instructor needs to fill one cup per team with a soil and sand combination. It is 
important to use soil and sand purchased from a local store, not local soil or 
sand dug as these materials could be contaminated with lead. Each cup of 
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"lead" should be filled with sand from the bottom to the halfway mark. Place a 
penny in this sand at some point during the filling process. Once the penny has 
been buried, and the sand has reached the halfway mark of the cup, cover the sand 
with plastic wrap. Next, fill the rest of the cup with soil. This filled cup 1 
represents many remediated yards in Madison County. The top two feet of 
contaminated soil was replaced with clean fill, but the soil under the top two feet 
still contains lead contaminants. To demarcate the clean fill from the contaminated 
soil, there is a plastic orange mesh. The sand in the cup represents the 
contaminated soil. The soil represents the clean fill. And the plastic wrap 
represents the orange meshing. Once the cups have been filled, set them out along 
with the other materials to ready them for students' use. 

Questions Posed 
Question One: List the steps you took when trying to dig out your penny without 
mixing the clean fill with the contaminated soil. 
Question Two: What problems did you encounter along the way? 
Question Three: Would you do anything differently if you did the experiment a 
second time? 
Question Four: Who were your team members? What did each of you do to 
participate in the experiment? 

Conclusions 
At the end of the experiment students should be able to state how to dig out the 
penny in a way that does not mix the sand and soil. The teacher can then assist 
students in comparing the Voluntary Institutional Controls Plan "best practices for 
digging" with the students' findings. The comparison should show many 
similarities between the students process of digging and the stated "best practices". 

To Begin the Experiment 
To introduce students to the experiment, ask each team to carefully take a cup, a 
spoon, and two plastic bags back to their work space. Remind them that for the 
experiment to work properly, their cup cannot be spilled or bounced around too 
much. Talk with them about the EPA remediation that has taken place in the 
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county. Go over the fact that exposure to lead can be harmful, and that a good 
amount of soil in Madison County has lead in it. Much of the time, the lead looks 
similar to soil, so you can't always tell if lead is in the soil by just looking. In 
order to keep people from being exposed to the lead in the soil, "clean fill", soil, 
without all the lead contamination was put on top of some of the lead contaminated 
soil around people's homes. Present to them the challenge: People still have to 
dig in their dirt sometimes. They dig basements, sewer lines, gardens, fence post 
holes, and wells, among other things. How can people dig without mixing the 
contaminated soil with the clean fill? 
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Name: Date: 
DATA SHEET —Page One 

EXPERIMENT #2: Digging in Soil Containing Lead— 
Finding a Better Way 

Challenge Posed 
Your cup represents a remediated yard. The bottom half of the cup contains sand 
(contaminated soil), and the top half contains soil ("clean" fill). There is a penny 
buried somewhere in the contaminated soil. Using only the materials in front of 
you— a spoon and two plastic bags—how can you dig out the penny without mixing 
the contaminated soil with the clean fill. You will find a piece of plastic in your 
cup, separating the clean soil from the sand. When you are finished digging out 
the penny, replace the soil the way you found it, contaminated in the bottom, clean 
fill on the top, with the plastic separating the two. List your steps below, and 
respond to the other questions. 

Hypothesis 
Before starting to dig, write down the process you think will allow you to dig the 
penny out without mixing the sand and soil together. 
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Observations 
1, List the steps you took when trying to dig out your penny without mixing the 

clean fill with the contaminated soil. 

2. What problems did you encounter along the way? 

3. Would you do anything differently if you did the experiment a second time? 

4. Who were your team members? How did each of you participate in the 
experiment? 
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FOR THE INSTRUCTOR TO SHARE WITH THE 
STUDENTS AFTER THE EXPERIMENT IS FINISHED 
According to the Madison County Voluntary Institutional Controls Plan (VICP), 
the best practices encouraged for digging in the scenario represented by this 
experiment are as follows: 

If the surface soil at your dig site is "clean fill", but under the surface, 
the soil is contaminated: 
A. Dig "clean fill" soil until the visual demarcation. Do not dig under the 

barrier. 
B. Keep all surface "clean" fill separate from the contaminated soil. 
C. Dig under the visual demarcation to desired depth, placing all this 

contaminated soil on plastic sheeting or another suitable temporary 
barrier, separate from the clean fill. 

D. Once object is placed in hole, fill hole with contaminated soil up to the 
visual demarcation depth. 

E. Replace visual demarcation on top of contaminated soil. 
F. Fill in the remaining hole with the surface clean fill. 

The best practices also encourage the following: 
Proper cleanup after digging: 
A. Wash all tools to rid them of contaminated soil. DO NOT wash in an 

area that has been remediated. 
B. Take shoes off before entering the inside of your home. Wash clothes 

separately from other clothes. Non-washable shoes should be cleaned 

with a damp cloth. 
C. Dispose of plastic sheeting or other temporary barrier materials in a 

covered trash receptacle. Take care not to spill or drop soil off sheeting 
or other barrier materials. This way soil cannot re-contaminate the 
ground. 
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Wrap-Up Discussion 
Ask students how their digging process compared to the VICP "best practices for 
digging". 
What were the similarities? What were the differences? 
If the students' process differed from the "best practices", discuss why the VICP 
processes suggest the practices they do. 
Ask students why using these cleanup steps would be important. Their responses 
should indicate some understanding that tools and clothes/shoes can carry 
remnants of the contaminated soil, so that soil needs to be disposed of in a way that 
doesn't spread the contamination. 
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What is VICP? 

Lead is a part of our lives in Madison 
County, partially because of the unique 
geological qualities of our land and partly 
due to 300 years of mining and processing 
that occurred within our county. Because 
of the amount of lead found within our 
land, in 2003 our county was listed on the 
EPA's National Priorities List of contami­
nated sites. 

EPA has spent several years testing and 
remediating or cleaning up residential 
properties within the county. Now, we 
have developed a Voluntary Institutional 
Controls Plan (VICP) in an effort to have 
a plan for the control and prevention of 
lead soil contamination. 

Lead is poisonous and can create ill health 
effects in both children and adults when 
ingested. The Madison County VICP 
strives to reduce lead health risks by pro­
viding "best practices" to effectively man­
age lead contamination and prevent mi­
gration. The ultimate goal of the VICP is 
to reduce human exposure to lead con­
taminants within the soil. 

F a c t s  t o  K n o w  B e f o r e  Y o u  
S t a r t  a  D i g g i n g  P r o j e c t :  

•  I f  you d ig  on a  res ident ia l  p rop­
er ty ,  inc lud ing your  own,  you are  
respons ib le  fo r  manag ing the  so i l  
in  a  way tha t  does not  spread lead 
contaminat ion .  

•  The EPA w i l l  NOT come in  and 
remedia te  proper ty  tha t  has  been 
re-contaminated a f te r  they  have 
a l ready comple ted the  remedia t ion  
process .  P r o p e r t y  c l e a n  u p  w i l l  b e ­
c o m e  t h e  r e s p o n s i b i l i t y  o f  t h e  p r o p ­
e r t y  o w n e r  a n d  p o t e n t i a l l y  a n y  i n d i ­
v i d u a l  o r  c o m p a n y  w h o  c o m m e r c i a l l y  
p a r t i c i p a t e d  i n  t h e  d i g g i n g ,  h a u l i n g  

a n d  d i s p o s a l  o f  c o n t a m i n a t e d  s o i l .  

•  I t  i s  impor tant  to  unders tand how 
s ta te  and federa l  regu la t ions  app ly  
to  hau l ing  and d isposa l  o f  con­
taminated so i l .  I M P R O P E R  H A U L ­
I N G  O R  D I S P O S A L  O F  C O N T A M I ­

N A T E D  S O I L  I S  I L L E G A L .  

•  Fo l low "Best  Prac t ices"  ou t l ined in  
the  VICP manua l ,  to  min imize  the  
potent ia l  fo r  spread ing lead con­
taminat ion  when d igg ing,  hau l ing ,  
or  d ispos ing o f  so i l .  T h e  V I C P  
m a n u a l  c a n  b e  f o u n d  a t  t h e  M a d i s o n  
C o u n t y  H e a l t h  D e p a r t m e n t ,  O z a r k  
R e g i o n a l  L i b r a r y ,  o r  a t  t h e  h e a l t h  
d e p a r t m e n t ' s  w e  b s i t e ,  h t t p : / /  
m a d i s o n c o u n t y h e a l t h . u s /  .  T h e  w e b ­

s i t e  w i l l  c o n t a i n  t h e  l a t e s t  u p d a t e s .  

Steps To Take Before You Dig: 
• Call Missouri One Call (1-800-344-

7483). Call before beginning ANY 
digging project. This action will no­
tify the VICP representative at the 
health department, who can assist you 
further with best practices for dig­
ging, hauling, and disposal of project 
soil. 

• Know soil conditions at the dig site. 
If your property was tested or remedi­
ated, you should have a property re­
cord that contains this information. If 
you do not know your soil conditions, 
you can call the VICP representative 
at the Madison County Health Dept 
(573-783-2747) for assistance. 

• Understand "best practices" appro­
priate for your specific digging pro­
ject. Refer to the VICP manual 
and/or the VICP representative at the 
health department can assist. 

• Understand state and federal regu­
lations regarding hauling and dis­
posal of soil. The VICP representa­
tive at the health department can 
screen remaining project soil upon 
request and recommend best practices 
for soil hauling/disposal. 

DIG RIGHT! HAUL RIGHT! DUMP RIGHT! 
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Disposal/Hauling Soil In 
Madison County 

The Madison County Voluntary Institu­
tional Controls Plans (VICP) strives to 
reduce lead health risks by providing 
"best practices'1 to effectively manage 
lead contamination and prevention of the 
migration of lead contamination. The 
ultimate goal of the VICP is to reduce 
human exposure to lead contaminants 
within the soil. To reach this goal, it is 
important that "best practices" are not 
only followed when digging, but also 
while disposing and hauling soil in Madi­
son County. 

The Department of Natural Resources 
regulates the hauling and disposal of con­
taminated soils. The standard of 400 
parts per million (ppm) lead or less has 
been established as a satisfactory soil lead 
content in Madison County. Any soil 
containing over 400 ppm lead is consid­
ered contaminated and has specific 
regulations for hauling and disposal. 
Soil containing 1500 ppm lead or 
greater is considered hazardous waste 
and also has specific regulations for 
hauling and disposal. 

F a c t s  A b o u t  D i s p o s a l / H a u l i n g  
S o i l  I n  M a d i s o n  C o u n t y :  

•  Sta te  and federa l  regu la t ions  do 
app ly  when hau l ing  and d ispos ing 
contaminated/hazardous so i l .  I M ­
P R O P E R  H A U L I N G  O R  D I S P O S A L  O F  

C O N T A M I N A T E D  S O I L  I S  I L L E G A L .  

•  A proper ty  owner  or  cont rac tor  can 
potent ia l l y  be  he ld  respons ib le  fo r  
any  migra t ing  so i l  contaminat ion  
caused by  improper  hau l ing  or  d is ­
posa l  o f  contaminated/hazardous 
so i l .  

•  I t  i s  recommended tha t  a l l  exca­
vated contaminated so i l  in  Madi ­
son County  be hau led to  the  Madi ­
son County  repos i to ry  s i te .  

•  Hazardous so i l  shou ld  on ly  be 
hau led by  a  l i censed hazardous 
waste  hau ler .  

•  Fo l low "Best  Prac t ices"  ou t l ined in  
the  VICP manua l ,  to  min imize  the  
potent ia l  fo r  spread ing lead con­
taminat ion  when d igg ing,  hau l ing ,  
or  d ispos ing o f  so i l .  T h e  V I C P  
m a n u a l  c a n  b e  f o u n d  a t  t h e  M a d i s o n  
C o u n t y  H e a l t h  D e p a r t m e n t ,  O z a r k  
R e g i o n a l  L i b r a r y ,  o r  a t  t h e  h e a l t h  
d e p a r t m e n t ' s  w e b s i t e ,  h t t p : / /  
m a d i s o n c o u n t y h e a l t h . u s /  .  T h e  w e b ­

s i t e  w i l l  c o n t a i n  t h e  l a t e s t  u p d a t e s .  

DIG RIGHT! HAUL RIGHT! DUMP RIGHT! 

Steps To Take Before Dispos­
ing/Hauling Soil In Madison 
County: 
• Know the lead content of the soil 

being disposed of or hauled. DNR 
normally requires soil to be tested by 
a laboratory. However, ONLY IN 
MADISON COUNTY, AS PART OF 
THE VICP, the DNR is allowing the 
use of an XRF as a testing method. 
Soil testing above 1500 ppm lead will 
be considered hazardous materials 
and must be transported by a licensed 
hazardous waste hauler. Soil testing 
below 1500 ppm lead may be trans­
ported to the county repository site as 
long as VICP best practices are fol­
lowed. If the soil conditions of re­
maining project soil are unknown, 
you can call the VICP representative 
at the Madison County Health Dept 
(573-783-2747) for assistance. The 
VICP representative can screen the 
soil using an XRF and then provide 
recommendations for disposal or 
hauling soil. 

• Understand "best practices" for the 
hauling/disposing of soil at the spe­
cific site. Refer to the VICP manual 
and/or the VICP representative at the 
health department can assist. 
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General Information 

Lead is a part of our lives in Madison 
County partially because of the unique 
geological qualities of our land and partly 
because of mining waste left behind from 
300 years of mining operations. We are 
striving to minimize the impacts of the 
lead on our land and manage it in healthy 
ways. The Voluntary Institutional Con­
trols Plan (VICP) is a management plan 
created by Madison County which con­
tains "best practices" for the control and 
prevention of lead soil contamination. 

Best practices should be used when devel­
oping a gardening area as lead contamina­
tion in a garden area has potential for cre­
ating health risks. Some fruits and vege­
tables can absorb lead contained in soil. 
The lead can then be absorbed into the 
body when those fruits and vegetables are 
consumed. Children, pregnant women, 
and unborn children are at highest risk for 
the absorption of lead. 

S t e p s  T o  F o l l o w  B e f o r e  
D e v e l o p i n g  a  G a r d e n  
A r e a :  

Know the so i l  cond i t ions  o f  the  
garden area.  I f  y o u  d o  n o t  k n o w  
t h e  s o i l  c o n d i t i o n s ,  y o u  c a n  c a l l  t h e  
V I C P  r e p r e s e n t a t i v e  a t  t h e  h e a l t h  
d e p a r t m e n t  ( 5 7 3 - 7 8 3 - 2 7 4 7 )  f o r  a s ­
s i s t a n c e .  

I f  the  garden area is  located on 
proper ty  tha t  has  a l ready been 
remedia ted by  the  EPA,  i t  w i l l  be  
su i tab le  fo r  garden ing.  

I f  the  garden area is  located on 
proper ty  tha t  has  not  been tes ted 
or  remedia ted,  i t  may not  be  su i t ­
ab le  fo r  garden ing.  Y o u  s h o u l d  u s e  
2 4  i n c h e s  o f  c l e a n  f i l l  ( s o i l  c o n t a i n ­
i n g  2 4 0  p a r t s  p e r  m i l l i o n  o r  l e s s  
l e a d )  t o  c o v e r  t h e  g a r d e n i n g  a r e a  
b e f o r e  p l a n t i n g .  

Resources for Lead Soil 
Management: 

Refer to the VICP manual before 
starting any digging project. The 
VICP manual can be found at the 
Madison County Health Department, 
Ozark Regional Library, or the health 
department's website: 
http://madisoncountyhealth.us/. 

The VICP representative at the 
health department can assist you 
with digging, hauling, and disposal 
questions. The VICP representative 
can access property database records, 
update your property record, and rec­
ommend best practices. 

Lead health information can be ob­
tained at the Madison County 
Health Department. 

DIG RIGHT! HAUL RIGHT! DUMP RIGHT! 

http://madisoncountyhealth.us/
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General Information 

M a d i s o n  C o u n t y  i s  l o c a t e d  i n  t h e  S t .  F r a n ­

c o i s  M o u n t a i n s  w h i c h  c r e a t e s  a  b e a u t i f u l  

l a n d s c a p e  o f  r o l l i n g  f a r m l a n d  a n d  h e a v i l y  

w o o d e d  a r e a s  f i l l e d  w i t h  n a t u r a l  w i l d l i f e .  

M a d i s o n  C o u n t y  i s  l o c a t e d  w i t h i n  w h a t  i s  

k n o w n  a s  t h e  " o l d  l e a d  b e l t " ,  a n  a r e a  

k n o w n  f o r  r i c h  l e a d  o r e  d e p o s i t s .  M i n i n g  

o p e r a t i o n s  s u p p o r t e d  o u r  a n c e s t o r s  a n d  

a r e  a n  i m p o r t a n t  p a r t  o f  h i s t o r y  o f  o u r  

c o u n t y .  

H o w e v e r ,  t h e  m i n i n g  o p e r a t i o n s  h a v e  c r e ­

a t e d  a  c h a l l e n g e ,  a s  m i n e  w a s t e  l e f t  b e ­

h i n d  i n  s o m e  a r e a s  c o n t a i n s  e l e v a t e d  l e v ­

e l s  o f  l e a d .  M a d i s o n  C o u n t y  h a s  t a k e n  

p o s i t i v e  s t e p s  t o  o v e r c o m e  t h i s  c h a l l e n g e .  

I n  2 0 0 3 ,  E P A  s t a r t e d  r e m e d i a t i n g  

( c l e a n i n g  u p )  c o n t a m i n a t e d  s o i l  o n  r e s i d e n ­

t i a l  p r o p e r t i e s  i n  t h e  c o u n t y .  F u r t h e r m o r e ,  

M a d i s o n  C o u n t y  h a s  d e v e l o p e d  a  p l a n  t o  

m i n i m i z e  a n d  m a n a g e  l e a d  c o n t a m i n a t i o n  

o n  o u r  l a n d .  T h e  m a n a g e m e n t  p l a n ,  

c a l l e d  T h e  V o l u n t a r y  I n s t i t u t i o n a l  C o n t r o l s  

P l a n  ( V I C P ) ,  c o n t a i n s  " b e s t  p r a c t i c e s "  f o r  

t h e  c o n t r o l  a n d  p r e v e n t i o n  o f  l e a d  c o n ­

t a m i n a t i o n .  

M a d i s o n  C o u n t y  i s  p r o u d  o f  i t ' s  l a n d  a n d  

a l l  i t ' s  n a t u r a l  b e a u t y  a n d  s t r i v e s  t o  k e e p  

i m p r o v i n g  t h e  q u a l i t y  o f  o u r  l a n d ,  h e a l t h  

a n d  e n v i r o n m e n t .  

Q u e s t i o n s  t o  A s k  B e f o r e  
P u r c h a s i n g / R e n t i n g  P r o p ­
e r t y :  

•  Was the  home bu i l t  be fore  1978? I f  
so ,  does the  pa in t  conta in  lead? 

•  Has the  proper ty  been tes ted fo r  
so i l  lead content?  

•  What  i s  the  so i l  lead content?  

•  Has the  proper ty  been remedia ted 
so  tha t  i t  conta ins  a  sa t is fac tory  
lead leve l?  

•  I f  remedia ted,  does the  proper ty  
conta in  a  v isua l  demarcat ion  be­
tween the  remedia ted so i l  and 
contaminated so i l?  

•  I f  remedia ted,  has  any  excavat ion ,  
const ruc t ion ,  o r  renovat ion  taken 
p lace on the  proper ty  s ince the  
remedia t ion? 

•  Have so i l  management  "bes t  prac­
t i ces"  been used on the  proper ty?  

DIG RIGHT! HAUL RIGHT! DUMP RIGHT! 

After the Purchase or 
Rental: 
• Is the property record available 

and update? 

• If soil conditions at the property 
are unknown, you can call the 
VICP representative at the Madi­
son County Health Department for 
assistance (573-783-2747). 

• If the property has not been tested 
or remediated, you are encouraged 
to contact the EPA for testing and 
remediation options. 

• For any renovation or digging pro­
jects, follow "best practices" out­
lined in the VICP manual. The 
VICP manual can be found at the 
Madison County Health Department, 
Ozark Regional Library, or at the 
health department's website: 
http://madisoncountyhealth.us/. The 
website will contain the latest edits 
and updates. 

http://madisoncountyhealth.us/
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General Information 

Private water sources can be contami­

nated by bacteria and/or metals. Some 

metals, such as fluoride, lead and iron, 

occur naturally in water sources. A haz­

ardous level of metals or bacteria in a 

water source could cause detrimental 

health effects when consumed. 

Water contamination can occur after a 

natural disaster such as a flood or tor­

nado. Natural disasters can damage wa­

ter systems or submerge them creating 

contamination. Furthermore, contamination 

in water can occur any time there is dam­

age to the water system such as a broken 

water line or cracked well head or casing. 

Lead contamination in water can be found 

in older homes built or remodeled before 

1 970. The plumbing in older homes was 

often constructed from copper pipes and 

lead solder. Lead contaminants in piping 

can be transferred to water as it travels 

through the piping. 

If you suspect your water contains con­

tamination, it is important to take the ap­

propriate steps to have it tested. If dan­

gerous levels of bacteria or metals are 

found then you should take the proper 

action to eliminate the consumption of the 

contaminants to protect you and your fam­

ily's health. 

W h e n  S h o u l d  P r i v a t e  W a  
t e r  b e  T e s t e d :  

•  A newly  dug we l l .  

•  I f  your  pr iva te  water  source has  
been damaged or  a f fec ted by  a  
natura l  d isas ter  (Example :  sub­
merged w i th  f lood waters) .  

•  Any damage to  your  water  source 
such as  broken water  l ines  or  
c racked we l l  cas ing  has occur red.  

•  Unexp la ined i l lnesses occur  in  the  
home that  a re  cons is ten t  w i th  
symptoms o f  water  contamina­
t ion .  

Testing: 
> Private water testing is available at the 

Madison County Health Department. 

> Testing available includes new well se­
ries test and total metals test. These 
tests include results of both metals and 
bacteria levels. 

> For questions, you can contact the Envi­
ronmental Health Specialist at the Madi­
son County Health Department at 573-
783-2747. 

• The Madison County Health Depart­
ment is unable to-provide water sam­
pling and testing for residents with a 
public water supply. Public water systems 

are managed and controlled by the 
owning entity (Ex: City of Frederick-
town) and governed by the Depart­
ment of Natural Resources. 

T r e a t m e n t  O p t i o n s :  

•  Treatment  recommendat ions  
fo r  p r iva te  water  sys tems con­
ta in ing  bacter ia  inc lude d is in ­
fecting the water source. Dis­
infecting instructions can be lo­
cated at the Missouri Depart­
ment of Health we bsite, http:// 
health.mo.gov. 

•  The t rea tment  recommenda­
t ions  fo r  meta l  contaminat ion  
in  pr iva te  water  sys tems is  to  
contac t  a  reputab le  water  so f ­
ten ing,company to  determine 
what  f i l te rs  or  o ther  t rea tment  
op t ions  w i l l  be  appropr ia te  fo r  
the  spec i f i c  contaminat ion .  

•  I f  lead contaminat ion  is  occur ­
r ing  in  the  water  source f rom 
o ld  p ip ing ,  i t  i s  recommended 
to  rep lace the  water  p ip ing  
sys tem so tha t  i t  conta ins  no 
lead mater ia ls .  

•  For  quest ions ,  ca l l  the  Env i ­
ronmenta l  Hea l th  Spec ia l i s t  a t  
the  Madison County  Hea l th  
Depar tment .  




